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JULY 7, 1961, ISSUE 


New Techniques for Producing Ultrapure 
Semiconductors (5 pages) 
by T. Maguire 


p 41 
Qualitative review is ys ided of the ~ 


techniques bein for processing ex- 
tremely pure silicon and other semicon- 
ductor materials, as revealed at the Boston 
Conference on Ultrapurification of Semi- 
conductors. 


Design of Line Feed for 5 ai Largest 


by A. F. Kay p 46 
Line feed is described that enables azimuth 
and elevation scanning by the 1,000-foot 
diameter spherical radio telescope antenna 
at Areciba, P. R. Electrical and mechani- 
cal problems encountered in the design are 
discussed and results of scale model tests 
are included. 


Microflash and Pulse Stimulator Tests Hu- 
man Optical Response { 4 pages ) 
by P. ! P. Scott p 48 
cae provides short flashes of rt 
ored lights to stimulate human optical re- 
sponses, excites the retina electricall 
measures reaction times. Triggered block- 
ing oscillators and sanatron delay circuits 
provide pulses to light sources in a variety 
of patterns. 


and 


Positive = Negative Feedback Multiply 


by R. L 

Combined positive and negative f 
provide transistor amplifier with unity gain 
and infinite input impedance from 5 cps to 
10 Ke. Total dynamic range is about 132 
db. Circuit can operate into almost anv 
load and is insensitive to temperature and 
supply voltage changes. 
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EDITORIAL ABSTRACTS 


Pulse Comparator Circuit Measures Fre- 
quency Jitter (3 pages) 
by K. H. Brackney and D. R. Gosch. .. .p 54 
—_ counting and complementing are 
in comparator to measure jitter of 
+ 64 counts per second. Two binary count- 
ers are used and counts are averaged over 
-4 second. Upper frequency limit of sig- 
being compared is 130 Ke but can be 
jeanne & heterodyning. 


Distortion Monitor Checks Linear Amplifier 
Characteristics (3 pages) 

by G. H. Smith, Jr... 0.00. ee ee p 57 
Instrument measures intermodulation in 
linear amplifiers and permits the amplifier 
control settings to be adjusted for maxi- 
mum linearity without recourse to more 
expensive and elaborate spectrum analyz- 
ers. Circuits and operation are discussed. 


Straight and Circular Line Couplers Form 
High-Speed Microwave Switch (1 page) 

by L. L. Oh and C. D. Lunden p 60 
High-speed electromechanical rotary switch 
successively samples power on 24 antenna 
elements in a linear array. Power in each 
element is displayed on oscilloscope, with 
enve of pulses representing power dis- 
tribution. Switch is designed around two 
new types of non-contacting transmission 
line couplers. 


Calculating Receiver Spurious Responses 
(1 page) 

by H. H. Jenkins p 
Nomograph relating spurious, local oscil- 
lator and intermediate frequencies enables 
rapid calculation of spurious frequency re- 
sponse of superheterodyne receivers. 


JULY 14, 1961, ISSUE 


Plasma Engineering—Part I: Generating and 
Heating Plasma (7 pages) 

by M. F. Wolff 
Plasma is defined and the devices po 
techniques used to produce it are outlined. 
These include plasma guns, plasma jets, 
shock tubes, r-f discharges, electron beams 
and contact ionization of cesium vapor. 


1 tent 
"Rec 





i t-Photoconductive Pattern 
ecognizer Organizes Itself (4 coeee™ 
byt J. A. PO Connell 
Three optically coupled panels are med 
of matrix arrays of electroluminescent cells 
and p ductor active elements. The 
recognition iohagueth is stepped in shift- 


register fashion a 12-bit 
digital word using Ly tne bie logic 


electronics 


July 1961, through June 1962, Vols. 34 and 35 


Zigzag Line sion me Transfer Microwave 
Power (2 

by L. L. Oh ind €. D. Lunden 
Induction coup ling transfers high- 
microwave or u energy efficient 
tween two zigzag lines. Noncontacting 
coupler promises long lifetime and elimin- 
ates need for precious metal r-f contacts 
or for creating vacuum or inert gas atmos- 
phere to minimize arcing. 


wer 


Modifying an F-M Transmitter for Compat- 
ible Stereo Multiplex (3 pages) p 60 
Article describes modifications and circuits 
used by one typical f-m broadcasting sta- 
tion to enable transmission of compatible 
stereo using the system recently approved 
by the FCC. 


Measuring Low-Level R-F Voltage with 
Servo Feedback Techniques (3 pages) 

by T. C. Anderson Pp 
Instrument uses semiconductor diode de- 
tector for low-level detection and high 
frequency response. Feedback is used to 
overcome nonlinear detection character- 
istics of semiconductor diode, Seven ranges 
cover 10 mv to 10 v rms for frequencies 
from 500 Ke to 1,000 Me. 


F-M Magnetic Tape System Records Low- 
Frequency Nerve-Fiber Potentials (2 


pages ) 

by K. D. Broadfoot 
Low-frequency action potentials 
nerve fibers are recorded without distor- 
tion on conventional tape machine by fre- 
quency parneting, .5-Ke carrier with 
signals from nerve fibers and recording car- 
rier on tape. On playback, signal is de- 
modulated to reproduce original signal. 


— ae —— Logarithmic Pulse 

plifier (2 pages 

by D. Ophir and U. Galil p 68 
Amplifier operates over three decades us- 
ing zener di as logarithmic element. 
Small resistor is used to straighten zener 
diode characteristic. All solid-state circuit 
is affected little by minor temperature 
changes. 


JULY 21, 1961, ISSUE 


Medical Electronics Part V: Prosthetics — 
Substitute Organs and Limbs (7 pages) 

by W. E. Bushor p 63 
Fifth article in series describes devices that 
perform the functions of human 
and limbs or assist in their natural func- 
tioning. Equipment is described to enable 
the deaf to substitute the sense of touch 
for hearing and to enable the blind to 
substitute ing for sight. Other devices 
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described include an artificial larynx, ex- 
ternally mounted pacemaker for ambula- 
tory heart patients, respirators, artificial 
muscles and artificial arms. 


Delivering Megawatt R-F Pulses for Reso- 
nant Heating of Plasma ( 4 pages ) 

Figs 0 Os SIU, I eno Ses ae p 70 
R-f generator is described that is used in 
experiments aimed at controlling thermo- 
nuclear reactions. It operates at frequen- 
cies between 16 and 24 Mc delivering 1- 
Mw pulses to a work coil that surrounds 
the plasma. Thus it produces resonant heat- 
ing of the plasma. 


Transient Recorder Monitors Power Lines to 
Protect Circuits (2 pages) 

by F. Trainor 
Instrument continuously monitors power- 
line nominal voltage and records duration 
and frequency of overvoltage transients. 
Significance of recorded data for protecting 
components in electronic equipment is 
given. 


Automatic Gain Control for Superregenera- 
tive Amplifiers (4 pages ) 

by J. H. Kuck p 76 
Age enables superregenerative amplifier 
to operate over wide dynamic range, and 
it permits linear detection. Rectangular 
keying pulse is applied for short enough 
time that oscillations do not have time 
to cause saturation. 


Smith-Diagram Display Unit Uses Micro- 
wave Phase-Directional Coupler (5 pages ) 
by S. Tsuchiya p 80 
Broadband instrument for microwave free 
vices and semiconductors displays impe- 
dances on crt. Operation depends on phase- 
directional coupler consisting of two rec- 
— waveguides that intersect at right 
angles. Center of dumbell-shaped coupling 
slot through common wall is on common 
diagonal at center of circularly po 
magnetic field. It can be rotated about its 
center by synchronous motor. 


Designing Emitter-Coupled Monostable Mul- 
tivibrators (1 page) 
by L. L. Kleinberg 
pram technique is presented far = 
sign ing emitter-coupled monostable multi- 
rators that provides considerable sav- 
ings in time. A step-by-step example is 
included. 


JULY 28, 1961, ISSUE 


Electron Beam: Versatile Tool and Mush- 
rooming Technology (5 pages ) 
by R. Bakish p 
Newer techniques for generating and us- 
ing electron and ion beams are reviewed. 
pplications of electron beams are de- 
Pe for electronic component manufac- 
turing, -microminiaturization, anal ysis of 
materials and processes, and recording in- 
formation at very high densities. 


Varistor Network Controls Voltage-Tuned 


. Pp 
Varistors are used as phase-shifting resist- 
ors in a phase-shift oscillator to enable 
voltage — to the varistors to control 
frequency linearly. Operation of the circuit 
descri is over a range of 26 to 1,300 
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cps but the range can be extended to sev- 
eral kilocycles. Amplitude varies about 10 
percent over the linear range and harmonic 
distortion is negligible. 


Turnel-Diode Fast-Step Generator Produces 
Positive or Negative Steps (2 pages) 
by R. Carlson p 
_ steps free of overshoot are provided 
enerator using tunnel diodes. Circuit 
pil «a measurement of dynamic response 
of wideband systems. 


Physically Short High-Power Balun !s Con- 
tinuously Variable (3 pages) 

by J. T. Coleman p 
Design information is given for physically 
short baluns that can dle high power 
over wide frequency ranges w main- 
taining nearly constant Q. One unit de- 
scribed has handled 6.5 Mw peak and 120 
Kw average power. Another transformed 
120 ohms to exactly 53 ohms over a 10 to 
30 Mc range. 


Automatic Servo-Driven Bridge Measures 
Analog Voltage ret (3 pages ) 

by S. Shenfeld and H. R. Manke 
Automatic ratio bridle measures voltage 
ratios in 400-cps analog computers with 
accuracy and repeatability of 0.002 per- 
cent. Techniques are described for quad- 
rature, distortion and noise rejection, which 
have resulted in rejection ratios greater 
than 60 db. 


Differential Amplifier With Regulator 
ee High Stability, Low Drift (4 


es ) 

by R D. Middlebrook and A, D. Taylor .p 56 
Miniaturized, direct-coupled, transistor, d-c 
amplifier design and operation are de- 
scri The circuit provides low drift over 
a wide temperature range; a high common- 
mode rejection factor and high input im- 
pedance. It is also insensitive to variations 
in source resistance. 


How Optimum Dwell Time Reduces Con- 
verter Harmonics (1 page) 

by D. D. Wilcox 
Dwell or dead time is inserted in square 
wave to reduce harmonic content in the 
output of d-c to a-c converters. Graph 
shows dwell time plotted against total 
power, useful power and conversion effi- 
ciency to demonstrate effectiveness of tech- 
nique. 


Regulated Positive-Negative S y Delivers 
Low-Voltage Direct Current (1 page ) 
by D. T. Birch and K. E. Chellis p 62 
Constant-voltage transistor supply provides 
one positive and one negative low-voltage 
d-c output. Both outputs are adjustable 
between 11 and 15 volts. No-load ripple 
is 2 mv and full-load ripple is 5 mv. 


AUGUST 4, 1961, ISSUE 


Plasma Engineering — Part II: Measuring 
Parameters (7 pages) 

by M. F. Wolff 
Methods are described for measuring yy 
ma parameters. Plasma diagnostic tech- 
niques included are electrical and ma: 
probes, microwaves, high-speed p 
raphy and spectroscopy. 


Infrared Curtain System Detects and Counts 
M Objects (4 pages) 
a ove and J. 

from phototransistors 

infrared beams in two Lape ean spaced 

curtain are interrupted. Logic circuits ac- 

ulses to who gp events. Amplitude- 

code ted si created for — 
data soled Modulating frequency has 


two different values depending on direc- 
tion object is moving. 


Sener te Survey Arctic Ocean Shelf Trans- 


ig ey 
icopter- 
at low temperatures. i energy is sey 
ciently coupled into ice by oil medium 
transducer. Sonar 


Ice and. Water (2 mere 


from 60-cps synchronous 
motor driven by frequency-monitored a-c. 
Transmitted 22-Kce pulse is 1 microsecond. 


Hybrid Bootstrap Circuits Increase Sweep 
(3 pages) 
by F. C. Creed 
Transistor feedback amplifier is ee to 
maintain constant charging current to the 
capacitor in a bootstrap circuit. High-speed 
sweeps to 0.15 microsecond can be gen- 
erated at +800 volts for a cathode-ray 
Spel po using ae Gee deflection. 
wer supply for transistor is not 


scribes into machine 

trum of field ce egy oe 

pencil markings even wi are 
smudged. Device reads field markings on 

pees side of a special 90-column card at 

the rate of 150 cards a minute. 


Computing Noise Levels in Microwave Re- 
— Systems (4 pages) 

by H.H p 52 
External and internal sources . Be 
microwave receiving systems, including 
contributions of the newer low-noise ampli- 
fiers, are evaluated. Methods are suggested 
for reducing noise so that system compo- 
nents can be selected to best fulfill system 
requirements. 


Inverter Control Circuit Saves Power (1 
page ) 
by D. W. R. Mc 
ap drain of 
simple inverter pare circuit. It has 
adjusta table sensitivity and is set to switch 
the inverter on only when a load is applied. 
The only active com ts required are 
a single transistor and three diodes. 


AUGUST 11, 1961, ISSUE 


Technical Preview of 1961 WESCON (7 


the transducer is im ans Win emeet 
ond veseasth on: ait Ghaatteuaerain Subjects 
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covered in abstracted conference papers 
include radio astronomy, applications of 
computers, signal selection, f-m stereo 
broadcasting, tape recording, satellite com- 
munications and computer theory. 


Instrumentation and Telemetry of Transit 
Navigational Satellites (6 pages) 
nh, Wi Heohion and {. p. Oakes. ...p 148 
ppler uency ~hift in signals trans- 
mitted by satellites of all-weather global 
navigation system will be used to establish 
position. Four transmitters are used in ex- 
perimental satellites to determine effects 
of ionospheric refraction on accuracy. De- 
signs are given of stable oscillators, fre- 
quency multipliers and amplifiers with de- 
tails of telemetry. Spiral slot antenna is 
described and its radiation patterns shown. 


Tunnel Diodes Increase Digital-Circuit 
. Switching Speeds (3 pages) 

by W. V. Harrison and R. S. Foote. ..p 154 
Several digital switching circuits are de- 
scribed in which gallium arsenide tunnel 
diodes are combined with transistors. Fast 
rates of voltage change and bistable cap- 
abilities of tunnel diodes enable highspeed 
operation. 


Designing Hybrid D-C Amplifiers to With- 
stand Missile Environments (3 pages) 

by R. L. Konigsberg p 157 
Design of chopper-stabilized d-c amplifier 
is described using Goldberg arrangement 
for drift correction. It can operate in tem- 
peratures from 0 to 100 degrees C and 
with + 10 percent power supply variations. 
D-c gain is 900,000, input impedance 230 
K, output is — 20 to +20 v across 10-K 
load from 0 to 800 cps. 


R-F Spot Welder Reattaches Retina of Hu- 
man Eye ( 4 pages) 

by O. Rich, Jr., and R. V. Hill, M. D.. .p 160 
Special spot welder allows a large number 
ar ete to be made without destruction 
of tissue ys with high Pe ao 
operating uency of 27. c, elec- 
tronic timing and needle-like electrodes 
with feedback voltage control to compen- 
sate wide variations in tissue impedance 
and skin effect all help eliminate some of 
the problems encountered with past weld- 


ers. 


Lightweight Transmitter Provides Flight 
Data and Beacon Si (1 page) 

by R. W. Frykman A. R. Moore. .p 164 
Ten-watt, crystal-controlled transmitter 
uses two transistors and can operate at 
frequencies up to 7 Mc. An altitude trans- 
ducer controls oscillator bias to transmit 
height of high-altitude balloons. Circuit 
also provides a beacon signal for a low- 
frequency aircraft radio compass. 


AUGUST 18, 1961, ISSUE 


Multiplex Adaptors for Compatible F-M 
Stereo Reception (3 pages) 

by L. Solomon p 45 
Several approaches to designing multiplex 
adaptors to enable f-m receivers to receive 
standard stereo broadcasts are described, 
including several specific circuits. Those 
receiver circuits that affect the quality of 
stereo reception are also © seme 
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Air Traffic Control Simulator Tests Flight 
. Procedures (6 pages) 
by E. B. ke, Jr.. R. L. Edwards, Jr., and 
R. E. Nig p 48 
Simulator is described that uses 48 target 
generators to simulate a typical radar dis- 
play. Pilots carry out complete flight pro- 
ures from take-off to landing, follow- 
ing a flight pm and executing maneuvers 
on command from control-tower operators. 
Block diagrams are used in descriptions 
of overall system operation. 


Omnidirectional K-Band Antenna Uses Slots, 
Probes and Horns ( 2 es ) 

by G. J. Monser and E. D. Botkin p 54 
Unusual antenna is designed for 10 to 15 
Ge covering all directions in horizontal 
plane and having nominal 30-degree ele- 
vation beamwidth centered on horizon. 
Vswr is less than 3:1 and it receives both 
vertical and horizontal waves. Scaled 
units have been built for frequencies up 
to 36 Ge. 


Applying The Kerr Cell To Nanosecond 
Photography (4 pages) 

by S. M. Hauser and H. Quan 
Operation of Kerr cell is discussed and its 
application is described as a very high 
speed shutter for a camera used for photo- 
graphing suck events as exploding wire. 
Comments are included on the possibility 
of using Kerr cell as optical modulator in 
future communications systems. 


Generating Random Forcing Functions for 
Control System Simulation (4 pages) 

by N.D. Diamantides and C.E. McCray .p 60 
Grid-controlled gas discharge tube is used 
as noise source with a magnetic field ap- 
plied to suppress natural oscillation fre- 
quencies of ions in tube. Noise component 
is fed to analog computer circuits to pro- 
duce periodically stepped output voltage 
waveform within a known frequency range. 


Analog Computer Problem Connector Em- 
ploys Punched Card and Crossbar (3 


Matrix for analog computer problems uses 
punched cards and air pressure to establish 
contact directly, eliminating relays and 
other magnetically operated devices. Digi- 
tal coefficient pad providing any coefficient 
between 0 and 15°9999 in steps of 0.0001 
and digital potentiometer are made using 
technique. 


Narrow Pass-Band Amplifier With Parallel-T 
Network (1 page) 

by R. E. Hobson and L. Calcagno 
Circuit response is peaked at operating fre- 
quency determined by capacitances in 
parallel-T network. Range is about 1 eps 
to 10 Ke with circuit Q of 28. Circuit 
makes excellent filter while providing some 
gain. 


AUGUST 25, 1961, ISSUE 


Review of World-Wide Progress in Medical 
Electronics (3 pages) 

by W. E. Bushor 
Report of 4th International Conference on 
Medical Electronics and 14th Annual Con- 
ference on Electrical Techniques in Medi- 
cine and Biology bri summarizes some 
of 299 papers presented. Included are com- 


puter applications, pulse-rate monitors and 
pacemakers, flowmeters, telemetering elec- 
troencephalograph, infrared microscope 
and description of experiments with human 
auditory responses to r-f energy. 


Negative-Resistance Diode Handles High 
Power (3 es ) 

by A. P. Schmid. oN as ere p44 
Current-controlled device in switching ap- 
plication produces 32-milliwatt output 
pulse across 500 ohms from 3-microwatt 
input pulse. Diode is made by pulse-bond- 
ing a doped gold wire into high-resistivity 
n-type semiconductor. Typical diodes have 
been switched by 3-nsec pulses and by 
20-Mc sinewaves with upper frequency 
limit not established. 


Obtaini 
F 

by A. B. p 47 
Electrostatically operated barium titanate 
memory element stores bits of data in terms 
of bistable remanent polarization. Nuclear- 
resistant memory elements are an electro- 
mechanical filter having low output im- 
pedance and high output voltage. They 
are adaptable to random-access memories 
and can store data for long periods of time. 
a salem details of the cells are pro- 
Vi ° 


Feedback Amplification Improves Hall-Effect 
Multipliers (4 pages) 

by R. A. Greiner p 52 
Techniques are described for overcoming 
two major shortcomings of the Hall-effect 
multiplier. A feedback amplifier is used to 
drive the field coil in phase with the input 
signal, and a d-c component is ad to 
the field-coil signal. These modifications 
enhance common-mode rejection and elim- 
inate null voltage. 


Measuring Transient Light With Vacuum 
Phototubes 


(2 pages ) 

by H. E. Edgerton and R. O. Shaffner. .p 56 
Precautions are described that are neces- 
sary to achieve a linear relationship be- 
tween current and light when using vac- 
uum phototubes to measure transient light. 
Circuits and calibration techniques are de- 
scribed that often permit light readings to 
be made directly on a cathode-ray tube. 


Search Radar Analog Simulator Reproduces 
Jamming, Scintillation (3 pages) 

by L. G. Fischer and G. Frenkel 
Radar target simulator closely simulates 
the radar returns that would received 
in an actual situation. Simulated signals 
are injected into an actual radar systemi at 
the intermediate-frequency stages, includ- 
ing scintillation and jamming signals. Sys- 
tem operation is descri using block 
diagram and the resulting ppi display is 
shown photographically. 


Suppressor Gating for I-F Amplifiers (1 


page ) 
oy Se D. eee oi os p 62 
uppressor-grid gating of i-f ampliher pen- 
calle can Ags to simulate radar scan- 
ning and to test the transient response of 
i-f amplifiers. Pulses can be provi hav- 
ing as short of a duration as 2 microseconds 
at a prf of 150 Ke and a frequency of 30 
Me. 
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Plasma Engineering—Part III: Applications 
of Plasma (7 pages) 

by M. F. Wolff p 
Third article of series describes the appli- 
cations of plasma in such areas as con- 
trolled thermonuclear fusion, magnetohy- 
drodynamics and thermionic power con- 
version, propulsion systems for space craft, 
communications and electronics. 


Magneto-Optical Readout of Magnetic Re- 
cordings (4 pages) 

by T. Lentz and J. Miyata p 36 
Polarized light incident on a surface is 
reflected differently if the surface is mag- 
netized. This phenomenon is used to make 
a magneto-optical reader to achieve re- 
cording densities of 4,000 bits per inch. 
Transverse rather than longitudinal record- 
ing is used. 


Crystal-Stabilized Tunnel-Diode Oscillators 
(3 pages) 

by J. J. Nagle p 
Theory, —— and design procedures 
are given for simple crystal-controlled os- 
cillator circuits using tunnel diodes. A 
simple circuit is presented that requires 
only 7 components, operates at a frequency 
of 40 Mc and frequency variations with 
temperature are 7.5 parts per degree C. 


Servo System Design for Balloon-Borne Star 
Trackers (4 pages) 

by W. J. Wichman and M. M. Birnbaum. p 43 
Servo system enables telescope mounted 
on top of balloon gondola to track a se- 
lected star. Both azimuth and elevation in- 
formation are provided by a light chopper 
and resolver driven by a synchronous mo- 
tor. a design consideration are de- 
scribed that were necessary to enable the 
system: to operate at the low pressures and 
temperatures encountered at altitudes of 
80 miles. 


Feedback Linearizes Voltage-to-Frequency 
Converter (1 page) 

by J. D. Long p 48 
Relaxation oscillator based on the Shock- 
ley diode operates at frequencies up to 400 
cps. Frequency is controlled by a d-c in- 
put voltage. A linear relationship between 
requency and voltage is maintained by a 
negative feedback control loop in which a 
differential amplifier has been incorporated. 


SEPTEMBER 8, 1961, ISSUE 


Designing Solid-State Synchros With Hall- 
Effect Components (5 pages) 

by Z. R. S. Ratajski p 
Program is described for development of a 
few types of Hall-effect synchros to per- 
form the functions of all present synchros 
and resolvers and to extend their applica- 
tions. Wide range of design problems are 
discussed including selecting Hall materials 
suitable for particular device, physical con- 
figurations and contact alignment. Perform- 
ance is reported of experimental transmit- 
ter synchros and resolvers. 


Measuring Eyeball Pressure With A Crystal 
Oscillator (2 pages ) 

by D. E. Newell, C. H. Horn and M. L. 
Resin): GAA: 6666 Fi BE I a p 64 
Instrument measures intraocular pressure, 
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which is useful in dia ing the biinding 
disease glaucoma. Oscillator provides high- 
ly sensitive pressure pearl ee use 
pressure applied to oscillating quartz crys- 
tal changes frequency. Pressure-biasing of 
crystal provides linear frequency change 
with variation in pressure. Oscillator out- 
put frequency multiplied 12 times is mixed 
with local oscillator frequency. 


Generating Random Noise With Radioactive 
Sources (4 pages) 

by J. B. Manelis 
Noise generator is described for use in a 
repetitive computer for random-process 
studies. It provides a random telegraph 
signal with mean count rate of 80 Kc that 
can be used directly or applied through a 
low-pass filter to provide Gaussian noise 
with a power trum flat from d-c to 
near filter cutoff frequency. 


Pulse Voltage Comparator Measures Height 
of Positive or Negative Pulses (2 pages) 

by O. B. Laug p 70 
Positive or negative pulses with amplitude 
exceeding adjustable threshold operate re- 
lay. Comparator responds to pulse widths 
as narrow as 50 nsec and pulse duty cycles 
as low as 10-7. Circuit can be ified to 
count transients exceeding preset level. 


How Magnetic Materials Behave at Nano- 
second Pulse Widths (4 pages ) 
by G. A. Reeser p72 
Techniques are described for testing tape- 
wound and ferrite cores for operation at 
30-nsec pulse width. Data can be extra- 
lated a large cores operating at power 
evels of 0.1 megawatt. Hard-tube pulser 
circuit is given, and data is plotted for a 
number of fractional-mil and ferrite cores. 


Detecting Transmission Errors in Phase-Shift 
Keying Systems ( 4 pages ) 

by L. C. Wid p 76 
Test circuits at receiving end of digital 
data transmission system compare a nine- 
bit block of transmitted information with 
an internally stored equivalent message. 
Polarity detecting and correcting circuits 
compensate phase ambiguity. 


Simple Transistor Tester Uses Lamp for In- 
dicator (1 page) 

by E. H. Sommerfield p 
Single test indicates whether a transistor 
has experienced catastrophic failure and if 
it has not whether it can provide minimum 
beta of 20 at 30 ma. Both npn and pnp 
transistors can be tested while still in a 
circuit using an adaptor because of the 
very low impedances of the test circuit. 


Calculating Pentode Stages for Given Band- 
width (1 page) 

by A. M. R. Ferrari p 82 
For fixed bandwidth, a critical number of 
cascaded pentode amplifier stages provides 
highest gain. This number is a function 
of gain-bandwidth product and desired 
bandwidth. Chart provides required num- 
ber of stages. 


SEPTEMBER 15, 1961, ISSUE 


New Concepts in Detecting Weak Electro- 
magnetic Signals (7 pages) . 

by J. Q. Burgess p 
Article examines sensors found in plants 
and animals, which could lead to new or 


improved detection methods. Limits of sys- 
tems and devices in detecting electromag- 
netic are reviewed. Finally unusual 
dpvieeg biel piiamacaie bein ten a 
getting attention in the laboratory because 
they involve new physical principles, are 
particularly sensitive or are extremely 
simple. 


Industrial Fluoroscopic Inspection by Elec- 
troluminescent X-Ray Converters (3 pages) 


g 
rightness can 
age renee reducing radiation hazards 
in in applications. 


Design of Logic Circuits Using Thin Films 
and Tunnel Diodes 


of using thin- 
tions in high-speed logical arrays are dis- 


cussed. 


Half-Bridge Inverter Provides Economical 
Three-Phase Power (4 pages) 

by A. G. Lloyd 
Circuit is analogous to full-wave ge 
doubler. It uses two transistors, two capaci- 
tors and specially wound transformer to 
achieve inversion. Circuit for polyphase 
applications can provide two-phase as well 
as three-phase outputs. 


Radar Boxcar Circuits Using Nuvistors, Tran- 
sistors and Zeners (2 pages) 

by P. E. Harris 
Simple, single-stage boxcar circuit has sig- 
nal-to-noise ratio of about 60 db. Nuvistor 
and transistors are combined permitting 
operation from low-voltage power supplies. 
Zener diode biasing is used to wmerove 
high-frequency response, d-c level stability 
and to permit operation at m pref. 


Diode Steering Increases Speed of Magnetic 
Memories (3 pages) 
by A. Melmed, R. Shevlin and W. Orvedahl 


Pp 
Magnetic core memory for Maniac III com- 
puter uses word-organized memory planes. 
Words are selected by junction di $ 
diode recovery current is used during read 
and store operations. Resulting memory 
speed is 3 microseconds. 


SEPTEMBER 22, 1961, ISSUE 


Ferrite Components for UHF and Micro- 
wave Systems (6 pages) 

by J. C. Cacheris and N. G. Sakiotis. . . .p 37 
Survey of ferrite components ibes 
operating principles. Construction and per- 
formance of ferrite isolators, circulators, 
switches and phase shifters are included. 
Using recently designed ferrite compo- 
nents in systems is practical and they can 
provide high performance and relia , 


Infrared Circuits in Tiros Satellites (3 pages) 
by F. Schwartz p 43 
First article of two-part series describes 
radiometer used in meteorological satellites 
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to measure parameters related to earth’s 
heat balance. Five thermistor detectors 


used with 46-cps optical choppers sense 
enerey at wavelengths po rags _ 
cal filters. Description of associated elec- 
tronics includes desi 
lifier that uses 

loop. 


of differential amp- 
1-T filter in feedback 


Photocell Field Counts Random Objects (2 


pages 

by P. Weston p 46 
Randomly arranged objects of various 
shapes and sizes placed on photocell field 
are quickly counted by logic circuits with- 
out confusion. Memory trace is established 
by darkening of photocells under object 
while surrounding cells are lighted. 


Rugged Arming-Fuzing Timer for Atomic 
Artillery Missile (4 pages) 
by R. S. Reed Pp 
Electronic timer provides a high current 
ulse at the end of an adjustable time de- 
ay. Accuracy is 0.1 second in a period of 
100 seconds, Packaging design enables the 
unit to withstand high shock and vibration. 


by S. Rosenberg 

Radiation detectors are mounted on towers 
over the snow to measure the amount of 
ab ion by the snow of gamma rays 
provided by a Cobalt-60 source on the 
ground. Absorption is a measure of water 
content of the snow, and this information 
is telemetered to a base station. 


Measuring Phase With Transistor Flip-Flops 


(1 page) 

by J. R. Woodbury p 56 
Sinusoidal inputs applied through limiters 
and differentiating and clipping circuits 
are fed to each input of flip-flop. D-c value 
of output eo is proportional to differ- 
ence in phase of input signals. 


Hot-Switching Surge-Current Nomograph for 
Diodes (3 pages) 

by W. Austin p 58 
When a vacuum-tube diode with the fila- 
ment heated is switched to a low-imped- 
ance load, such as an uncharged capaci- 
tor, damaging transient currents can How. 
Limiting currents are given in nomograph 
based on diode characteristics and circuit 
resistance. 


SEPTEMBER 29, 1961, ISSUE 


What’s New in Semiconductors (32 pages) 
by J. M. Carroll p 89 
Special rt covers semiconducting ma- 
terials inc ng germanium, silicon, in- 
termetallics and organics. Purification and 
crystal growing processes are described. 
Components included are diodes, tunnel 
diodes, transistors, four-layer trigger di- 
odes, microcircuits, etc. Special emphasis 
is placed on junction geometry, eptitaxial 


processes and planar devices. 


p 129 
Tunnel diodes in frequency-dividing chain 
reduce timing-oscillator frequency to 50 
eps, which powers clock. Accuracy is about 
1 second per month, and clock runs for 6 
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months on one battery charge. Only 1 di- 
ode per stage is , instead of the two 
transistors that would usually be needed. 
To divide 100 Ke down to 50 cps requires 
3 tunnel diodes. 


Pulse-Duration Telemetering for Lower At- 
mosphere Research ( 4 pages ) 

by M. D. Wilt 

Miniaturized all solid-state low-power tele- 
metering link was designed for gathering 
lower atmospheric data but lends itself to 
upper ai here research. Mobile ground 
station can display, record and play back 
data telemetered from airborne vehicle 
with an accuracy of + % percent. 


Infrared Circuits in Tiros Weather Satellite 


(2 pages) 

by F. Schwarz and W. Chou p 136 
Second article of two-part series covers 
transient- horizon sensors that deter- 
mine satellite x rate and provide infor- 
mation on satellite attitude. Detector uses 
two t istors; one measures radiant en- 
ergy and the other provides temperature 
compensation. Transistor amplifier boosts 
detector output. 


Measuring Microseconds of Envelope Delay 
(3 pages 

by T. M. Stump p 138 
Instrument measures modulation envelope 
delay caused by transmission circuits. It 
operates from 250 cps to 100 Ke and ac- 
curacy is within a few microseconds. Phase 
difference of two signals near modulation 
frequency when passed through circuit in- 
dicates time delay. 


Precision Analog Memory Has Extended 
Frequency Response (3 pages) 

by T. A. Brubaker 
Memory circuit for analog computers has 
a dynamic range of +50 volts and retains 
a sample within 0.02 volt for 100 milli- 
seconds. Maximum sampling rate is 10 Ke 
and circuit follows 20-Kc 30-volt peak sine 
wave with less than 2 degrees phase shift. 
Amplifiers on printed-circuit cards are 
plugged into module of sample-hold cir- 
cuits with switching electronics and com- 
parator. System has plug-in hold capacitors. 





Solid-State Devices for Electro ical 


(2 pages) 

by M. p 144 
Solid-state devices are tabulated and dis- 
cussed in terms of their potential in per- 
forming functions now done with electro- 
mechanical devices. State of the art of 
classes of solid-state devices is estimated 
and major limiting factors are considered. 
General objectives of new devices include 
smaller size and greater accuracy. 


Automatic Symbol-Group Repetition Cor- 
rects Transmission Errors (3 pazes) 
by Th. Reumerman and W. H. Th. Helmig 


146 
System for automatic detection Be cor- 
rection of transmission errors can be used 
with existing communications equipment. 
A computer calculates a check wy ee 
each symbol group, which is added 
data is ae . If — or symbol 
groups not a with the accompany- 
ing check symbols, a signal is sent back to 
the transmitter and the symbol group is 
automatically retransmitted until it is re- 
ceived correctly. 


OCTOBER 6, 1961, ISSUE 


Bionics on Program at Midwest’s NEC (7 
p 61 


include i 
communications, range finder, laser 
interferometer, gas laser, 3-D displays, 
s h control, neuron models, diode am- 
plifier, low-noise pera, blood-veloci 
transducer, thin- circuits, ceramic fil- 
ters, space antenna and microwave solid 
diagnostics. Exhibits described include 
serial memory, rfi suppressor and resistor 
sorter. 


er of eee yee. and Antennafiers 

4 pages 

by J. R. Copeland and W. J. Robertson p 68 
ora semiconductor devices, especial- 
ly tunnel diodes, into antennas provides 
more gain, reduces signal-to-noise ratio and 
makes for a better impedance match. Using 
printed circuits and miniaturization, 
entire receiver except for output displays 
can be mounted in antenna in space that is 
now wasted. 


Plasma Guide Couplers Control Microwave 
Power (2 pages) 

by W. H. Steier and I. Kaufman 
Article describes how charge waves 
that propagate along plasma columns can 
be used to control and switch both S-band 
and X-band microwave power. In experi- 
ments, plasraa coupling between wave- 
guides switched microwave power in 2-5 
microseconds. Device appears promising 
for many applications. 


Calculating “Worst-Case” Transistor Leak- 
age Current (3 pages) 

by E. D. Peterson 
Procedure is described for evaluatin 
factors that affect leakage current. Subjects 
considered include maximum ambient tem- 


= increase in j 

rom internal power dissipation, determin- 
ing the type leakage current applicable to 
the icular circuit design, indivi 
calculation of segrated leakage compo- 
nents, and effects of transistor aging. 


Solid-State 30-Channel Multiplexer Designed 
For Minimum Components (3 pages) 
by R. C. Onstad p77 
Multiplexer uses four-diode bridge for each 
e with a single transformer-coupled 
ting voltage su switched succes- 
sively to each gate. Two-transistor switch- 
ing circuits are used with one transistor 
— as > nee a ring — 
that governs the switc sequence. - 
ed winding in supply transformer provides 
pem coder power. 


Cardiac Pacemaker Triggers Heartbeats (1 


9-volt battery provides pulses at heart- 
we frequency to stimulate heart when 
natural stimuli are deficient. Two-transis- 
tor instrument for use during surgery is 
connected directly to heart by stainless 
steel electrodes. Cost of parts is about $18. 


Log-Log Presentation of Transistor Charac- 
be fr tide ics (1 page) 
y J. 
Single - presentation of transistor 
poe cath provides more useful infor- 





mation in the ao pons range than 3 or 
more conventional graphs. 
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Simulating Nerve Networks With Four-Lay- 
er Diodes (3 pages) 

ne ee RCP rr ree p51 
The neuristor functioning like the axon of 
a neuron is an active transmission line that 
propagates a pulse without attenuation. 
Lumped-element neuristor is a string of 
appropriately coupled cascaded monostable 
circuits consisting of a pnpn diode, capa- 
citive storage and current supply. Possi le 
applications are in field of data processing. 


Thermoelectric Elements for Circuit Cooling 
(2 pages) 

by M. Nagata and Z. Abe 
Operating semiconductor circuits such as 
direct-coupled transistor amplifiers in con- 
stant-temperature chamber greatly im- 
proves stability. Five-element thermoelec- 
tric converter is used to maintain below- 
ambient temperature in chamber. Cham- 
ber can also used to measure tempera- 
ture characteristics of vhf transistors and 
zener diodes. 


Ultrasonics Measures Flow Velocity of Rivers 
(4 pages ) 

by H. F. Messias 
One of two send-receive transducer pairs 
is placed on the opposite side and down- 
stream from the other pair. Upstream and 
downstream prf’s differ because of river 
flow velocity, and computing circuits de- 
termine this velocity from the difference 
in prf. 


Transistors Drive Half-Megacycle Cold- 
Cathode Scaler (2 pages) 
by M. Birk, H. Brafman and J. Sokolowski 
p 60 
Scaler uses conventional decade tubes of 
the Nixie or Dekatron type but transistors 
are used to drive them. The addition of 
pulse transformers to the transistor circuits 
enables them to provide the 100-volt pulses 
required. Scaler operates up to one-half 
megacycle and accepts pulses ranging in 
amplitude from 0.1 to 100 volts. 


Getting Fast Pulse Response With Video 
Amplifiers (2 pages) 

by P. J. Beneteau and J. A. MacIntosh. .p 62 
Design procedure for very fast pulse am- 
plifiers presented by Reddi is applied to an 
amplifier using 1-Ge silicon transistors. The 
resulting amplifier provides 2-nanosecond 
rise time, 12-db gain and reduced power 
consumption. 


Generating Tangential Sweeps for Infrared 
Mapping (3 pages) 

by J. L. Woika 
Eight-transistor circuit affords simple and 
direct adjustment of waveshapes generated 
by straight-line segments. It provides an 
approximate tangent function for a cath- 
ode-ray tube display to make a slant-range 
correction of a video signal from an air- 
borne scanner. 


Irradiation Susceptibility Nomograph (3 


pages ) 

by F. Kugler and A. R. Kall p 68 
Nomograph is described that has been de- 
signed to determine the possibilities of an 
interference-susceptibility situation exist- 


R-56 


ing in complex electronic systems. Its use is 
demonstrated by the problem of determin- 
ing whether a high-power pulsed radar will 
exceed threshold levels of a nearby receiv- 
ing system in a shielded building, resulting 
in malfunction. 


OCTOBER 20, 1961, ISSUE 


Optical Techniques for Electronics Engineers 
(7 pages) 

by R. M. Benrey 
Roundup article reviews recent develop- 
ments in optics, millimeter waves and las- 
ers and outlines the relevant optical fun- 
damentals. Spectrum chart of the optical 
wavelengths is included as well as a glos- 
sary of commonly used optical terms for 
the engineer. 


How to Select an Adequate Cooling System 
(4 pages ) 

by A. L. Johnson 
Methods are described for maintaining 
proper thermal environment for electronic 
equipment. Included are basic heat-trans- 
fer methods, typical heat-transfer modes 
for internal and external equipment con- 
figurations, available heat sinks and heat- 
pump cycles with their equations. 


Metal-Mesh Embedded Dielectric Radome 
(2 pages) 

by T. Kitsuregawa and F. Arita 
Reflection losses can be reduced in rado- 
mes by properly designed metal-mesh com- 
pensation embedded in the dielectric. Re- 
ductions in gain were less with metal-mesh 
compensation than for radomes without, 
but this improvement can be lost with the 
worst combination of manufacturing errors. 


Applications of the Constant-Current Diode 
(4 pages) 

by T. K. Hemingway 
Experimental constant-current diodes have 
aroused little interest but a substitute diode 
used in laboratory tests indicates that it 
could be very useful. Possible uses include 
improvements in regulation of low level 
supplies, simplification of audio amplifiers 
and more effective decoupling of signal 
circuits. 


Reducing Spikes in D-C to D-C Converter 
Outputs (2 pages) 

by C. J. Biggerstaff 
Causes of spike generation in d-c to d-c 
converters are reviewed, and a modified 
Jensen circuit is described to prevent spike 
generation rather than filter it. Integration 
of the square wave softens the switching 
characteristic, and a less square material in 
saturable transformer reduces spike con- 
tent. 


High-Speed Memory Uses Tunnel Diode Cir- 
cuit (3 pages) 

by S. Takahashi and O. Ishii 
Matrix memory is described consisting of 
three-terminal circuits using.a tunnel diode 
and a conventional diode to store one bit of 
information. Pilot model has a capacity of 
272 bits and an operating speed of 5 mega- 
cycles. Article also provides circuit of driv- 
er and readout amplifiers. 
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Lasers: Devices and Systems — Part I 
(9 pages) 
by S. Vogel and L. H. Dulberger 


First article of series outlines history of 


laser and maser development and describes 
the re Sg gs rg its one Operating 

inci crystal as type 
eer ae described Tendivtics details 


and laser materials are also included. 


bar ye Frequency Responder Aids Blind 

pages ) 

by M. R. McCann and I. Aleksander. . . .p 48 
The 13-Ke sound output provided by an 
ordinary dog whistle is amplified in several 
stages of tuned amplifiers, The am 
signal is received and detected, switchin 
on an audio oscillator or a bell. The blin 
person can then sense his position in rela- 
tion to the known location of the sound 


source. 


R-F Techniques for Controlled Thermo- 
nuclear Fusion (3 pages) 
by C. D. Allen, G. A. Senior and S. M. Zollers 


p 50 
Techniques of high-power transmitter ma 
ineering are a promising approach for 
ating plasma to millions of Tou K for 
research in controlled thermonuclear fu- 
sion. R-£ equipment to orm two heat- 
ing functions in the C Stellerator are de- 
scribed. A third function will also use r-f 
equipment. 


Onpiring Spectrometer Plots Solar X-Rays . 


55 
X-rays over a wide band are detected . a 
gas counter that produces pulses of an am- 
plitude determined by incident radiant 
energy and at a rate determined by inten- 
sity. Pulse-height analyzer and counters 
are used to determine x-radiation in space. 


Gain-Stability Calculations for Production 
Feedback Amplifiers (2 pages) 
by A. M. Morgan Voyce p 58 
Stability of production runs of amplifiers 
can be predicted on the basis of the ratio 
of closed-loop gain to open-loop gain, since 
ain becomes more independent of ampli- 
er elements as negative feedback is in- 
creased. Use of the equations provided is 
demonstrated by two examples, _ 


NOVEMBER 3, 1961, ISSUE 


Aerodynamic Measurements in a Hyper- 
velocity Gun Range (5 pages) 

by O. H. Bock and P. L. Clemens p 33 
Aeroballistic range is described in which a 
model is launched from gun through sta- 
tionary air. Facility permits flight simula- 
tion at extreme altitudes and at speeds ap- 
proaching escape velocity. Telemetry and 
optical equipment needed is described. 


Jelly-Roll Shape Shrinks Horn Antenna (2 


pages ) 
by L. L. Oh and C. D. Lunden 

Horn _ — renames a 
waveguide to free space is usua ng 
with tapering width and constant thick- 
ness. By wrapping in jelly-roll fashion, 8 
foot antenna can be made into 9 inch 
cylinder 16.5 inches long. 


Lasers: ‘esses and Systems — Part I (5 
pages 
L. Dulberger and S. Vogel 40 
le applications Pig ese in whi 
characteristics of lasers seem particularly 
suited. Included are proposed space and 
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earthbound communications with lasers 
used in both receiving and transmittin 
systems, underwater communications an 
underwater detection and ranging. 


Converter Produces Television Bar Display 
(3 pages ) 

by D, Cohen 
Sim ne Ayn. of wp to 20 inputs 
is possi on ph television Pp 
Conventional ar aoe fe system is oe 
ified by adding synchronous commutator, 
display converter and reference generator. 


Computer-Derived Curves ro Transis- 


p48 
With gain and stability specified for a tran- 
sistor amplifier, the complex mathematical 
procedure usually uired to establish 
component values can be avoided by using 
curves plotted on computer with para- 
meters varied over their typical ranges. 


NOVEMBER 10, 1961, ISSUE 


east Electronics Research and Engineering 
Meeting are summarized. Subj dis- 
cussed include gaseous and solid-state las- 
ers and masers, microwave modulators and 
detectors for use with lasers, superconduct- 
ing magnets, millimeter wavelen 


tubes, phase- 
switched antennas, tunnel-diode logic and 
metal-deposition techniques. 


Coaxial go oem — A New Microwave 
Power Source (3 pages) 

by H. M. Olen end ET H. Von Ohlsen. . 
The high output power obtainable at teh 
er frequencies from tunable coaxial mag- 
netrons makes long range radar in the Ku- 
band feasible. A new technique is used to 
control the oscillating mode, which signif- 
icantly improves frequency ‘stability, pow- 
er-generating efficiency and tuning range. 
Also, tuning is simplified. 


oe oie ad ace Was Nags 


ie) H Voue and L. Dulberger 
Military applications of mon are 
including possible use as an “cabeanned 
or antimaterial weapon (death ray). Anti- 
yom oo stem and side arm are also in- 
¢ in computer memory serv- 
ice, ge, frequency tuning of lasers ‘by power 
hanging, temperature variations, Zeeman 
p= Stark effects are described. Modulation 
by Kerr cell and other means, demodula- 
tion and mixing are also considered. 


Headsight Television System Prevides Re- 
mote Surveillance (5 pages) 


operator. The camera at a remote location 
follows movements of the head of the oper- 
ator, enabling him to choose the remote 
areas seen by the television camera. 


pee Circuit Times Camera Exposures 
by J. G. Fullerton 
Geekibctetens cetsneel tn ccbotabieale- 
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cuit that times camera exposures and mm 
time between exposures. Each time pe 

pri a te ne oe pe eg 
altering the time constants of capacitor 
charging circuits. Range of times covered 
is from 0.1 second to approximately 2 hours. 


ag tee Circuits Improve Switching of 
Transistor Inverters (2 pages) 


in transistor inverter cir- 
cuits can cause excessive transistor power 
dissipation and increased ripple in the d-c 
output. Design $s are given for 
increasing switching speed and over -oming 
these lems by the addition of capaci- 
tors ha windings gers 

power (exceeding watts 

hadedtinaiaty (1,500 cps) germanium 
inverters. 
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propu 
ation, mniscile ranges per launch sites, de- 
tection, and radio and radar astronomy. 


— Delta Modulating Systems (5 


es) 
by An A. Lender and M. Kozuch 

Delta eng is a method prihy we 
mitting ana signals digitally an n 
recovering the information. This 
article describes the technique, provides 
performance information on an experi- 
mental delta modulation system and tests 
that were made on it, and compares char- 
acteristics of delta modulation with pulse- 
code modulation. 


Noise Generator Helps Create Pipe-Organ 
y (3 pages) 


M. F. Nelson. ..p 130 


the pitch to simu- 
late “ Shift by varying pitch and intensity 
with a random-noise generator to stimulate 
varying wind pressure and by adding in- 
tegrated noise transients to simulate wind 
noises. 


p< hee mR SBI 


es) 
Pa é. Ofante and F. Pandarese 
Seether nies ate. 
experiments handles input rates 
og pene oe nye pe ee 
in s 
1 ny i yo me in time within a few 
nanoseconds, Tunnel diode circuit provides 
good temperature stability and is insensi- 
tive to variations in transistors. 


Semi-Permanent Memories With 


Digital Technique Measures Ship’s Horse- 


p 142 
By picking up pulses at two points on the 
propeller shaft of the ship, power meter 
pee ag twist a thus torque. Shaft 
speed a measured a pulse Is 
multiplied by torque continously ‘The 
product is integrated and 
mechanical counter, indicating at all iinies 
the horsepower hours used. 
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Superconductive Computers— Commonplace 
pay eon 4 (7 pages) 

mf fen ncn ha band 

art of su 


SSrsto ts taeed on deur tah an SALT. 


during summer of 1961. It includes new 


sons of cost, 

istics to other techniques. Article concludes 
that —a, ters could be 
on the market in 10 yom packing densi- 
ties can be achieved that justify gera- 
tion costs. 


Tunnel Diodes for Low-Level Triggers (2 
pages ) 

by Samaun 
High inherent speed of tunnel diodes ts 
them attractive for tri applications, 
which is demonstrated a tunnel 
circuit used to drive a "Schmitt trigger. 
Since no amplifier is required, sensitive, 
low-level circuit provides component econ- 
omy. 


eo POIRIER: ROR: a (4 


in Dulberger and 8. Vogel 

Last of four part series deals with sci 
tific and medical applications of the laser. 
It can be used as a frequency standard 
using conventional methods, for spectro- 
scopy, to test possible existence of an 
ether pervading the universe, terminal 
quidides of ratedion saamiias meas- 
urements and others. Rae cack 
— of laser systems are also de- 


ce Observes the Sun’s Electron 


white-light pond, corona of the sun. 


Constant-Current Generator Measures Semi- ; 
conductor 


vity 
more rapidly mom other methods. 
resistivity profiles can be obtained 
by by reading current from dial settings rather 
than from meters. Circuit can be used with 
both two- and four-point probes. 


by G. Row 
iptie tienes qlotnetebetenale- cata iions 
0 to 7 Ke at a center frequency of 36 to 
44 Ke at sweep rates of 1, sane er 9 peo 
ond. Maximum filtered output of volts 
peak to peak is useful for testing tv remote 
control units and other systems. 
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Sound Synthesizer Creates New Musical 
Effects (5 pages) 

by H. Bode p 
Limitations of range and color of conven- 
tional musical instruments are overcome by 
an electronic system that can produce un- 
conventional sounds from conventional in- 
struments, including the human voice. Cir- 
cuits are conventional. 


Scanner Analyzes Color Content of Movie 
Film (4 pages) 

by R. M. Farber and K. M. St. John... .p 38 
Video analyzer scans the color film nega- 
tive and presents a positive color picture 
on a cathode-ray tube. Simultaneously, 
meters indicate the relative intensity of the 
primary colors, enabling a technician to 
adjust exposure time to produce a perfect 
positive copy. 


Subaudio Sawtooth Generator Gives One- 
Percent Linearity (2 pages) 

by A. Angelone 
Circuit designed to complement existing 
sweep generators extends operating range 
downward to 0.2 cps using an operational 
amplifier as an integrating circuit and a 
neon bulb as an automatic switch. Linear- 
ity error, which is only 1 percent at 0.2 
cps, is negligible above 1 cps. 


Seven Ways to Use Cobalt {4 pages ) 

by F. R. Morral p 
Article reviews and tabulates uses of co- 
balt-base materials, cobalt-containing al- 
loys and cobalt compounds in electronics. 
Examples include magnetic materials, thin 
films, ferrites, hermetic seals, printed cir- 
cuits, semiconductors and masers. 


Logarithmic Transmission-Line Charts (4 
pages ) 

by H. F. Mathis p 48 
Logarithmic versions of Smith and Carter 
charts provide designers with straight-line 
plots of transmission-line impedances. Two 
examples demonstrate use of these log- 
arithmic charts. 


DECEMBER, 8, 1961, ISSUE 


Electroluminescent Display Presents Nano- 
second Pulses (3 pages ) 

by R. W. Windebank Pp 
Display gives information about pulse 
duration % lown to nanosecond widths and 
timing information relative to a fixed ref- 
erence. Electroluminescent elements are 
also capacitive elements in a delay line, 
so pulses coming from opposite directions 
exceed level necessary for illumination 
when they meet. Thus electroluminescent 
elements are illuminated at point where 
pulses meet. Technique requires a mini- 
mum of associated electronics. 


Designing Phototransistor Pyrometers With 
and Without Feedback (5 pages) 

by S. A. Elder 
Two versions of a measuring system for 
high temperatures are described. One ver- 
sion, without feedback. provides high 
threshold sensitivity and wide dynamic 
range. The other arrangement. with feed- 
back. is linear and offers good calibration 
stability. 
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Hot Probe Measures Semiconductor Ther- 
moelectric Power (3 pages) 

by N. Bobson 
Temperature-stabilized probe determines 
the t lectric power of semiconductor 
samples without requiring sample prepa- 
ration or shaping. By pray Ea tem- 
perature and measuring thermoelectric 
— e, Seebeck coefficient can be deter- 

directly for rapid evaluation of ther- 

aaclatde semiconductors. 


Monostable Multivibrators With Stable De- 
lay Times (2 

by D. E. Hasel p 64 
Timing parameters are analyzed for tran- 
sistor monostable multivibrators to limit 
changes in delay caused by changes in 
temperature, supply voltage and com 
nents. Two circuits are given as phase a 
and test results are included. 


Solenoids for Traveling-Wave Tubes and 
Klystrons (5 pages ) 

by A. Zack 

Newer traveling-wave tubes and high- 
powered klystrons are complicating the re- 
quirements on focusing solenoids. Article 
reviews design considerations beyond the 
usual electrical and mechanical uire- 
ments, including system packaging, heat- 
ing problems, environmental conditions 
and weight. 


Calculating Voltage Requirements for Power- 
Supply Transformers (1 page) 

by W. J. Bates 
Rapid, ~ le method is described he oa 
termining the required transformer output 
to provide a given d-c output with suffi- 
cient accuracy for practical applications. 
Two examples demonstrate the procedure. 
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Air and Space Navigation System Uses Cross- 
Correlation Detection Technique (5 pages) 
by R. J. Miller p 55 
Article describes how time-domain meas- 
urement of reflected microwave beams can 
be used to determine surface velocity of 
moving air or space craft. Time measure- 
ment is made by correlating echo signals 
received by several separat receiving an- 
tennas. Correlation navigator using this 
method is more accurate than comparable 


doppler types. 


Latest Developments in Electron Devices (2 
pages ) 

by L. Solomon 
Electron devices introduced at the 1961 
Radio Fall Meeting of the EIA Engineer- 
ing Department are described. Included 
are ultralinear r-f receiving tube ampli- 
fiers using multiple rectangular cat 
collimated-beam tetrodes that require low 
sereen grid current and high-gain video 
amplifiers that can provide 195 volts out- 
put from a 2.5-volt video input signal. 


Gas Tubes and A Transistor for Electronic 


i p 
Transistor, wht dateals rectifier, thyratron 
and special transformer are used in auto 


ignition em that replaces existing sys- 
tems without additional power supplies. 
Breaker point current is ieee he quer 
timing at high engine speeds re ac- 
curately controlled and fi voltage fall- 
off at maximum engine mown is neg ‘ligibl e. 


Medical ey © pre _ VI: Observing Life 


by W. E. Be be 

Sixth article of series describes Ba tar 
equipment and techniques applied to the 
observation of life including 
some results achieved through their use. 
Integrated systems wanes o which 
microscopes are supplement x-ray, 
infrared and ultravio d 
television. Also 


Hybrid \ eaceiin Detects Avalanches (2 
pages) — 

by G. Neal and S. A. Stone 
Tripping a wire causes transmission of a 
tone-modulated signal at 1680 Ke to a 
central station. Tone identifies particular 
transmitter. Daylight operates a photocell 
circuit each morning to ensure purer 


is in operating condition. Receivin 
is also described. rs 


Degenerate Parametric Amplifier Uses But- 
terfly — (1 page) 

by R. J. M p74 
Design o Darassetiie amplifier using low 
cost components is described. By using a 
butterfly comechce. amplifier can be tuned 
ity its com ‘ e operating range with a 
single control knob. Construction of the 
amplifier is described and operating char- 
acteristics are given. 


DECEMBER 22, 1961, ISSUE 


Automatic Tracking Antenna for Telstar 
Communications Satellite (5 pages) 
by D. F.S ler p 23 
Antenna and tracking system are described 
that find approximate position of Telstar 
communications satellite as it appears on 
horizon, lock on and eaceely track it 
throughout its range. Helix antenna is also 
used to transmit command signals to satel- 
lite and to receive information telemetered 
from the satellite. 


Photoconductive Matrix Simplifies Counter 
Disglay (3 pages) 
by B Harrison 


p 28 
Brathan 2) and neon bulbs Suede 
binary information to decimal form while 
also providing the gain necessary to drive 
a readout matrix. The system thus elimin- 
ates the need for ten transistor amplifiers 
usually required per readout decade. The 
photoconductive-neon matrix system can 
also provide storage. 


Ma ne Wide-Range Oscillator 

by R. A. Greiner and S. K. Morgan 
Voltage-controlled oscillator design uses 
the relationship between small-signal a-c 
resistance in the junction of a diode and 
the reciprocal of junction current through- 
pre ne =e ae Design of a two- 
section phase-shiftin is descri 
that permits this ro. or oe oa to be used 
for voltage-controlled phase shift in an 


oscillator. 
Generating Square Waves With Tunnel Di- 
by J. M. Marzolf 
"Two tunnel diodes and a uare-loop mag- 
netic core transformer used in an oscillator 


circuit provide low-frequency square-wave 
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output of high enough quality to be used 
as a signal generator. Circuits have been 
constructed with peak current ratings from 
1 ma to 10 amp. 


Pm n+ 2 eh ot game se 
Phi ood (3 pages ) 
Wide-band amplifier circuit uses a dote 
bahte aba. eget bapobssionees 
ter age Input impedance exceed: 


curves are giv en. 


DECEMBER 29, 1961, ISSUE 


Portable Sonar for eg (3 es ) 
by TR. Colldeweth, E Walle and RD. 


Trannies anit ean be cio by 
frogmen aria uency transmitter 
output signal heterodyned with received 
pee signal p evomares audible tone with 
eunneny the t is a function of distance 
& the ing object. System is also 
equipped with a detector that sounds an 
alarm if water leaks into the package. 


uctor Functional Blocks Perform 
Multiplication -— Division (4 pages) 
be By Luke. Se . Benjamin, P. W. Smith 
and B. S. Aronson P 
Diode elements fabricated from semicon- 
— blocks pe: a multiplication or 
ion by logarithmic addition or sub- 
ter The antilogarithm is then ex- 
tracted to give product or quotient of two 
imputs. Using a transistor instead of a di- 
ode output element provides output at 
more power levels. Theory, con- 
struction and performance are given. 


Illumination a for Photosensing Sys- 
tem (2 

by {. R. Dy 

Illumination level in punched. cons is 

punched-tape readers is sensed natty by 
photo cells, eliminating pasretiny in light 
output among bulbs with the same voltage 
or current. P’ ai “ output is com 
to a re erence is used 
transistor circuit to Price width of Sinden 
providing lamp power. 


Digital Circuits Achieve Automatic Control 
of Radar Range Tracking (5 pages) 
by D. L. Nepveux p 
Digital techniques are applied to an —_ 
matic range ing radar. With lock-o 
clock i stored and th digital form by 7 
c is stored and the range gate is moved 
changing the binary number. The 
p Mn in a given time ‘Sow resents range 
rate, and the time rate of pry of pod 
rate can be established similar 
circuits eliminate the othe digital ef mul 


for Cathode-Ray Tube 
Photoart 2 pages) . 


optical arrangements for p 
dar, television or 
eliminate calcula 


tions. I 
cluded. 
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Our Growing Markets (38 pages) 

by T. Emma, S. B. Gray, L 
and B. Anello 
Annual survey of the market for nar nate 
inclu presentations of 1962 to 
1970 projected figures on federal, indus- 
trial, consumer and ment com- 
— sales. Chart shows detailed in- 
ormation on sales of various types of 
com ts, systems and other products. 
Analyses of trends are made in each of the 
major sales categories, and a section is 
provided on overseas markets. 


discussed. The theory 
ign of a vertical locator for automatic 
registration are then provided. 


Servo-Tuned Transceiver for Airborne VHF 
Communications ( 4 pages ) 

by K. Makino and T. Yamanaka p 
Unusual tuning system automatically tunes 

vhf transceiver to any of twelve operating 

Spignetes within the range of 118 to 145 
Mc. Twelve crystal units determine the 
lee frequencies in the range, and 
they can be replaced without presetting 
the tuning system. Other features of the 
transceiver include an improved noise- 
limiting circuit. 


White Noise Signals Aid Systems Analysis 


for simulation, testing and analysing low 
ban control systems. The generator 
includes a gang of sine-cosine potentiome- 
ters driven at nonharmonic speeds to pro- 
duce a. 20-component signal, which is 
— lied in a computer operation. Out- 

flat amplitude-spectrum and _ is 
cottatteally invariant. 


Sagie-Tem Recording Heads (1 er). 
by H. J. Kump 
Electrical and magnetic TUISETER 4 of 
single-turn recording heads are. presented. 
Curves show drum plating thick- 


and re- 


Pcie gro = pares a 

urrent gain, vo gain and input im- 
pedance are ‘Nerived i in terms of equivalent 
circuit parameters to demonstrate its use. 


JANUARY 12, 1962 


Underwater Telemetry for Oceanographic 
Research (3 pages) 
by D. E. Campbell, R. J. Cyr and C. comes 


Experimental acoustic f-m/f-m sclesauey 
system combines standard sonar and tele- 
ype equipment with few modifications. 

probe for 10,000 ft will be 
wall this month. Among applicatons of 


the system are research in underwater 


Circuits to Control and Protect High-Power 
Modulator Tubes (6 pages) 

by T. E. Yingst 
Practical circuits are given for testing sot 
wlateee Spot, conteal, megawatt level power. 

of modu ting arrangements are 

discussed with ion methods and test 
circuits to c the protection circuits. 


she omaiel taps. Advantages 
include —_ ity, low cost, magnets can 
itioned quickly anywhere on line, no 
Salen ect and one common output re- 
quiring only one amplifier. 


wages) Flasher for Medical Research (2 
by @ . Landis, D. J. Dillon and M. — 


Relaxation oscillator circuit is used to hed 
trol the flashing rate of a zirconium lamp 
used to measure flicker-fusion threshold in 

psychiatric research. Both the flashing rate 
a the on-off intervals can be controlled. 


Point-Availability Nomograph (1 page) 

by R. R. Trachtenberg p 68 

rom availability is a method for aidan 

the time that a system will be avail- 

able for use. Specifically, in percent, it is 

athe divided by the sum of uptime and 
downtime multiplied by 100. 
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Stereo F-M Multiplex Alignment Signal Gen- 
erator (3 pages) 

S. Feldman p 37 
F-m stations are not transmitting an audio 
pattern to align stereo receivers or ada 
tors. Transistorized signal generator is 
scribed that can substitute for such a 
tern by or gyre a Hes the standard si 
design, test receivers bad 
adaptors. 


Microwave Relay Designing With emery 
Wave Tubes (4 pages) 

Microwave communications system is Fa 

scribed that provides ‘o 10-Me and two 

0.6-Mc channels at 5, to 6,425 Mc. 

a similar earlier sys- 

re- 

antenna, 5-watt traveling-wave tube 

transmitters, low-deviation frequency mod- 

ulation and a conversion arran t at 
repeater stations to limit 


os Squelch Control 
bef. M. Tewksbury p 44 


Receiver squelch arrangement overcomes 
problem of compromise pote squelch 


p 47 
Last article of series describes instruments 





provided by electronics to medical re- 
searchers that enable quantitative evalua- 
tion. Equipment described i includes ultra- 
violet, infrared, r-f and mass spectroscopes. 
Other techniques discussed include neu- 
tron activation analysis and neutron spec- 
troscopy, autoradiography and photometry. 


eS ee Project Mercury Beacons (3 


es) 

by hi G. Richter p 50 
Rescue beacon has more powerfél trans- 
mitter that provides pulse-encoded signals 
that use transmitter power more economi- 
cally, identify the particular transmitter 
and furnish directional information to the 
receiver. Received signal is visually dis- 
played and indicates direction of beacon 
of interest, reducing search time and num- 
ber of rescue vehicles required. 
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Reducing Clutter in Air Route Surveillance 


hrader 


Four-megawatt radar 
signed to detect a 


system has been de- 
jet trainer at 200 


nautical miles. It is equipped with a num- 
ber of anticlutter features, including age, 
sensitivity-time control, moving-target in- 
dicator and circular polarization. Also, 
staggered pulses 
blind speeds. 


are used to eliminate low 


Energy Detector for Satellites ( 

by J. W. Freeman Pp 
In circuit for energy detector, output of 
photoconductive cadmium sulfide crystal 
controls firing rate of neon glow tube. De- 
tector integrates flux of low-energy elec- 
trons and protons while orbiting in such 
satellites as Injun I and Explorer XII. 


Banana-Tube Color Television Display Sys- 


Three narrow Wes of 
phors are placed lengthwise in an elong- 
ated cathode ray tube. A drum rotates 
around the tube having three cylindrical 
lenses that produce the field scan. A spot- 
wobble scannin » rete Fore peter the thre 
primary colors sequentially 


rimary-color cs. 


Low ae Cycle Tunnel-Diode Tester (1 


bare LM . Zappulla 

When testing tunnel diode series resistance 
with conventional curve tracer, required 
back bias can burn out diode. Tester is 
variable-frequency oscillator that operates 
a relay in series with curve tracer output 
to reduce duty cycle and prevent burnout. 
Unit - be switched into or out of circuit 
at will. 


a Navigator for Ground Personnel (4 


es ) 
by H H. J. Galbraith 

Self-contained navigator requires no out- 
side reference radio signal. Doppler shift 
in three sound transducer outputs is used 
to determine horizontal velocity. Through 
a magnetic heading reference, computin: 

circuits determine ce traveled = 

present position. System is expected to fix 
position within one city b after cir- 
cuitous trip of 5 miles. 
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—_- et ea Circuit Uses Neon Bulb 

by i te A 
Srenmeanein a neon bulb is used to control 
amplitude and duration of pulses from a 
reference and a variable-frequency oscil- 
lator. Integrating circuit develops error 
voltage to lock variable-frequency oscil- 
lator to the reference, which is not neces- 
sarily at the same frequency. 


FEBRUARY 2, 1962, ISSUE 


High Voltage Output With Oxide Thermo- 
electric Generators (3 pages) 
by R. D. Fenity p 39 
Twenty cubic inch package hashed to 
2,400 F produces 100 volts. It consists of 
an alumina ceramic plate with a platinum 
layer applied that overlaps opposite side. 
Doped nickel oxide is ee on second 
side. Plate is cut spirally to make 100 
platinum nickel oxide junctions in series. 
Waste heat like that of rocket exhaust 
could heat it. 


Telemetry Diversity Combiner Uses Beam 
Deflection Technique (2 pages) 

by V. A. Ratner 
Use of beam deflection tubes in diversity 
circuit provides wider bandwidth and re- 
sponse to high frequencies in telemeter 
systems. Limited number of adjustments 
and built-in metering circuit aa adjust- 
ment by operator. Relatively simple circuit 
can be packaged in small relay rack. 


Combined Oscillator-Amplifier for Tone Re- 
ceivers (4 pages) 

by R. C. Carter 
Design equations are given for ed 
common-base and common-collector stages 
that can be used as either an amplifier or 
an oscillator. Two examples show how 
equations can be used. In transceiver, cir- 
cuit can generate tone during transmission 
and ally signal when receiving. 


Field-Effect Transistor As A Negative-Re- 
sistance Device (2 pages) 

by T. Nimi and T. Hayashi 
Experiments were made with various con- 
heat ations of field-effect transistors to de- 
termine their effect on the negative-resist- 
ance characteristic. Article describes a 
new form of field-effect transistor and its 
negative-resistance characteristic. 


Magnetic-Film Rods Provide High-Speed 
Memory (3 pages) 

by D. A. Meier p 50 
Thin magnetic films deposited on ylindri.- 
cal conductive substrates provide a prac- 
tical element that can be used in actual 
memory systems. The shape permits effec- 
tive use of thin magnetic film properties 
and a three-dimensional memory organiza- 
tion that limits crosstalk. Small size limits 
line inductances and propagation delays. 


Calculating Potentiometer Errors (2 pages) 
by H. S. Zablocki 
Possible errors in potentiometer “—_ 
tions are discussed and two no 
speed calculations of errors caused a 
sistance loading and by contact and equiv- 
alent-noise resistances of potentiometer 
wiper circuit. 


FEBRUARY 9, 1962, ISSUE 


Bionics Part I: Electronics and the Life 
Sciences (6 pages) 


en p 37 

i include reliable naviga- 
highly sensitive transducers 

of all types, efficient i ion encoders, 
reliable data processors and transmitters, 
extreme microminiaturization and _ ultra- 


stability. 
plication of these functions to the solution 
of engineering problems. 


Using Hall Generators As Contactless Com- 


by T. J 
The. diffealty of placing ou 
Hall generators exactly at m 
sults in a inherent ek orengpi 
balance. This a veneee can be a « gnifcant 
percentage of low-level si 
voltage spike can be indu from po 
current leads to output leads during fast 
changes in control current. By using two 
com tion connections, Hall generators 
can be used for commutation. 


mductor Analog of a Cold-Cathode 
Soman hehe (2 pages) 
A. Ambroziak 


p 46 
Multiple-junction semiconductor dixie 
can be used as a decade counter or as a 
staircase waveform generator. It consists 
of an n-type semiconductor bar with non- 
rectifying contacts at either end and ten 
p-n junctions on one side are dis- 
tributed at equal intervals. 


by A 


High Speed Encoding With Resistor-Tran- 
sistor gr Circuits (4 pages ) 
"ia od: ciples be A full a he 
rinciples of binary a are 
Design p to multi-stage cascade-type 
binary encoder. Fewer components and 
logic stages are needed, improving speed 
aad reliability and cutting costs. Fractional 
microsecond operating times are achieved. 
Circuit adds several numbers without a 
carry and can be used as a simultaneous 
roultiplier. 


Automatic Sensitivity Control For Vidicon 


P. p 52 
a Mr aay ten AE 
automa a oO 
a oo rst ‘by reducing vi video 


lable a ait unt noise output 


is 
hen reducing vi A 
voltage. 


target 
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New a ee Antenna Designs (3 
W. J. Getsinger Pp 
ae structure is a fast-wave trans- 

line like a waveguide that is 


ened sually — wall so 
that a Wave McA on the nos 


power into free space over its length. 
radiate a narrow beam that scans 


——— A number of examples are de- 
with desirable physical character- 
istics. 
hs Solid State Optoelectronic Commutator (2 
by RD. Stewart 
Convenient switching arrays low 
noise, pe cuhantgtndeibeaan 
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made of electroluminescent-photoconduc- 
tive switching elements, Gain is 40 db per 
element, packing density 0.01 cubic inch. 


Bionics Part II: Animal Sensors and Elec- 
tronic Analogs (4 pages ) 

by N. Li p 40 
Recent electrophysiological studies of the 
biological sensors have led to remarkable 
and influential discoveries. Electronic and 
opto-electronic models of eye functions 
that may greatly benefit communications 
and pictorial data processing fields are 
described. 


Developments in Britain: Millimeter De- 
tectors and High-Power Tubes (2 pages) 

by D. H. Barlow p 44 
Report of the Fifth Annual British Insti- 
tute of Physics and Physical Society exhibi- 
tion in London highlights millimeter wave 
detection systems, 1,000-Mc transistors, 
analog memories, multi-aperature ferrite 
logic, silicon carbide semiconductors that 
operate at 500 degrees C and large kly- 
strons and traveling-wave tubes. 


Designing Tunnel-Diode Circuits Using 
Composite Characteristics (3 pages) 

by B. Rabinovici and J. Klapper p 46 
Tunnel diodes connected in series generate 
a multistable current-voltage characteristic 
that has practical applications for digital 
circuits. This article describes several such 
circuits and gives criteria for minimizin 
the number of tunnel diodes required. 
Principles of operation, design criteria and 
experimental results are given for two 
typical circuits. 


Design Chart for Calculating Electron-Beam 
Parameters (2 pages) 

by D. L. Hollway p 50 
Nomograph is provided for designing elec- 
tron-beam devices, such as oscilloscopes 
and microwave tubes. It relates beam cur- 
rent, voltage and dimensions for optimum 
focus, with an example provided to dem- 
onstrate use of the chart. 


FEBRUARY 23, 1962, ISSUE 


Semiconductor Devices As Pressure Trans- 
ducers (5 pages) 

by W. P. Mason p 
The application of pressure along one of 
the crystal axes of a semiconductor device 
causes characteristics of the device to 
change significantly. Engineers are using 
this effect to construct dynamic and static 
transducers with gage actors to 30,000. 
Another area of application is sound gen- 
eration and pick up. 


Signal Generator for Infrared Region (4 
pages ) 
by A. Glaser p 40 
Instrument is analogous to a radio-fre- 
quency signal generator. It produces a 
wer-monitored output at wavelengths 
lesen 1 to 14 microns with or without in- 
ternal modulation. Design incorporates 
both electronics and optical techniques. 
Heart of the system is noise generator and 
narrow bandpass filter. 


Gate Circuit Protects Beacon Modulators (3 
pages ) 

by V. Sacco p 44 
Solid-state lockout circuit prevents inad- 
vertent triggering of missile-trackin 
beacon transponders that use conventiona 
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d-c resonance-charging type modulators. 
Nepotivn gate prevents too closely spaced 
pulses from damaging scr or power supply. 


Satellite Power Seoely Has Variable Pulse 


Power supply uses multivibrator of con- 
stant uency and variable pulse width 
for regulation. Other features of short- 
circuit proof d-c to d-c converter are light 
weight and high effici . Circuit uses 
time-voltage saturation characteristic of 
square-loop core ‘ormer. 


Radiation Survey Meter (1 page) 

by R. W. Lehnert and J, M. McKenzie. .p 50 
Instrument has two modes of operation: 
pulsed and current. In pulse mode, GM 
counter tube drives blocking oscillator. 
Oscillator output is converted to meter 
reading by ratemeter diode. In current 
mode, counter output drives meter direct- 
ly. Range is 0.5 to 500 R/hr if four differ- 
ent counter tubes are used. 


MARCH 2, 1962, ISSUE 


Flying = Mig Inspects TV Rating Records (4 
pages 

by A. C. Lewis Brown p 31 
Data is recorded on 16-mm film, which is 
read by phototubes with a flying spot scan- 
ner as the light source. As spot, 
a minute mark interrupts light, causing 
scanner to sweep across film and photo- 
tubes to sense data recorded in black and 
white columns. Data is fed to a shift regis- 
ter for later use in compiling ratings. 


Self-Reactance Modulation in Telemetry Os- 
cillators (3 pages) 

by T. M. Conrad p 35 
Design analysis is presented for predicting 
the frequency-modulation characteristics of 
vhf and uhf transistor oscillators using self- 
reactance modulating techniques. Methods 
are suggested for accommodating differ- 
ences in transistor parameters. 


Parametric Amplifier Improves Tropo-Scatter 
System (3 pages 
H. C. Leahy 


by W. L. Smott 

Design problems and their solutions are 
dis for a parametric amplifier in- 
tended to improve performance of an ex- 
isting military tropo scatter communica- 
tions system. Component selection, ampli- 
fier package design, and the various level 
and frequency control circuits are also dis- 
cussed. 


Bionics Part III: Brain Models and Neural 
Nets (5 
N.I. p 41 
Many approaches are being taken to the 
understanding and modeling of human 
itive and intellectual functions, but the 
difkoult lems have only begun to be 
tackled. nt state of development 
the a 


of some of pproaches to neural-like 
networks is reviewed. 


Reversible Decade Counter (1 page) 

by L. C. Burnett p 
Conventional transfer tube counter 
circuit is ed to permit rapid reversal 
of count direction. A signal applied to the 
add bus sets a bistable circuit so that all 
decades are biased so they cannot subtract. 
while a subtract signal prevents them from 


adding. Since no capacitors are charged, 
rapid reversals can be made in count di- 
rection. 
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Engineering Highlights 1962 IRE Conven- 
tion (5 pages) p 51 
Thirteen papers to be presented at the 
1962 IRE Convention are discussed. Topics 
include 3-D display, microwave comput- 
ing, microwave light modulators, ultra- 
sonic light modulator, electro-optical spec- 

trum analyzer, biological power sources, 
unijunction transistors, superconducting 
delay line, thermoelectric detectors, inertia- 
less antenna, microwave deflection ampli- 
fier tube, e tatic recording and an 
atomic weather station. 


Using Instability Characteristics of Semicon- 
ductor Plasmas (4 pages ) 

by M. Glicksman p 
Some solid materials contain charges of 
both signs and behave similarly to ionized 
gas, and these collections of charges can 
also be called plasmas, The characteristics 
of plasma in semiconductors are discussed. 
This approach could lead to new compo- 
nents and the oscillistor is included as an 
example. It acts as an oscillator when 
placed in a magnetic field. 


Measuring Sapp of Varactor Diodes 
y (2 pages) . 

by W. Jasinski , p 

Test setup measures capacitance of volt- 
age-variable capacitor as it is swept 
throughout its operating range by a saw- 
tooth voltage. Leakage current and break- 
down voltage are also measured, and data 
is displayed on a dual-beam oscilloscope. 


Power Supply Uses Switching Preregulation 
(3 pages 

by J. S. Riordon p 62 
Complete circuit is given for a high-effi- 
a laboratory-type power supply with 
variable output voltage and short-circuit 
limiting. By controlling the on time of a 
series switching transistor, the dissipation 
in the series regulating transistor is kept 
iow. Small series inductance is used, im- 


proving transient response and reducing 
weight. 


How To Reduce Distortion in Diode De- 
tectors (2 pages) 

a NS ee iter eee p 66 
Distortion in diode detectors can be re- 
duced in two ways: by adjusting carrier 
level or by changing the modulation index 
so that operation is over a more linear 
portion of the diode characteristic. Graphs 
are provided to help in determining the 
best approach in a particular case. 
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Designing Equipment for Nuclear Environ- 
ments (7 pages) 

by P. Barratt p 51 

The effects on electronic components and 

equipment of high dosage radiation is dis- 

cussed. Simple models are used to explain 

the mechanisms involved in damage to 


capacitors, resistors, sem 
other components subjected to radiation is 
i in 
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Isolated Spey Amplifier Has Low Noise 
Figure (2 pages 

by L. D. Baldwin p 
Parametric amplifier circuit that does not 
use a circulator lower noise figure and 
less insertion loss than types that do. This 
circuit uses two time-varying reactances 
that are pumped with a relative phase dif- 
ference of 90 . Two idler frequen- 
cies are also used to provide the nonrecip- 
rocal properties of the circuit. 


Bionics Part IV: Applications and New Di- 
rections (4 pages) 

by N. Li en 
Last article of series discusses some of the 
bionics applications that are in the hard- 
ware stage. Unusual directions being ex- 
plored, such as evolutionally models based 
on sexual- recombinations and learn- 
ing networks grown in liquids, are also 
discussed. 


Voltage-Controlled Oscillator Uses Negative 
Feedback (2 pages) 

by N. W. Bell and V. Chiunti P 
Output frequency, which is the difference 
between that of a variable-frequency os- 
cillator and a fixed-frequency oscillator, is 
maintained as a linear function of input 
voltage by two stable, linear pulse-counting 
discriminators. An input change of 0 to 1 
mv varies output me ven! between 0 and 
1 Ke. Stability and linearity are 0.1 per- 
cent at maximum frequency. 


Complementary Compound Emitter Follower 
(1 page) 

by T. K. Hemingway and J. Willis 
Two transistors provide a better emitter 
follower than a single transistor with high- 
er impedance transformations. A pnp and 
npn pair gives higher power output at 
lower frequencies and the power dissipa- 
tion of the first driver stage is greatly re- 
duced. 
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Tunnel-Diode Saturable-Reactor Amplifier 
As A Control Element (3 pages ) 

by R. E. Morgan 
Tunnel-diode relaxation oscillator uses 
saturable reactor as part of circuit. Adjust- 
ing d-c control current applied to an in- 
sulated winding on the saturable reactor 
alters oscillating frequency of the tunnel 
diode. Range of frequency is 100:1 but in 
some applications can extended to 
1,000:1. Variable output frequency can be 
used to trigger pulse circuits, controi fre- 
quency of power inverters or with function 
generators for control systems or computers. 


Solion Tetrode Integrates Chromatograph 


Simple, reliable and inexpensive circuits 
can be used to integrate input signals 
ranging from slowly varying d-c to beyond 
10 Ke. Article describes use of the com- 
mercially available solion tetrode, which 
is smaller than a miniature tube and con- 
sumes less than 1 mw of d-c power. Cir- 
cuit used as example integrates signals 
from a gas chromatograph recorder. 


orto Inverter With Feedback Loops 

pages 

by T. J. then p48 
Three-phase, 400-cps, 250-va, solid-state 


inverter uses servo loops to control output 
voltages and phase angles. Logic circuits 
provide low-level square waves of each 
phase, which are amplified and filtered to 
produce three-phase sinusoidal output. 
Two servo loops are provided for each 
phase. One shifts leading edge of quasi- 


— wave to control voltage and the 
t 


other shifts the trailing edge to control 
phase. 


Magnetic-Core Ring Counter Needs No Drive 
(2 pages ) 


One transistor and a square-loop magnetic 
core are major components in each stage 
of generator, which can have any number 
of stages. Firing of first stage unlocks sec- 
ond stage, which after a fixed time delay 
fires and then unlocks next stage. No ex- 
ternal drive is required. 


Sweep Circuits Using Two Three-Terminal 
Active Elements (2 pages ) 

by A. S. Kislovusky p 54 
Article describes a technique for design- 
ing a vacuum-tube or transistor phanta- 
stron circuit using two triodes or two tran- 
sistors instead of the usual pentode. The 
same output is obtained as with the orig- 
inal circuit. An example is included. 


Ratiometric Measurements: Techniques and 
Accuracies (2 pages ) 

by M. D. Widenor and S. Hermon 
Basic circuit arrangements are presented 
for making voltage-ratio measurements, 
and tabulation presents formulas for mak- 
ing comparisons of their accuracies. De- 
vices that can be tested are three- or four- 
terminal units such as resolvers, amplifiers, 
computers or transformers, 


MARCH 30, 1962, ISSUE 


High Density Storage of Wideband Analog 
Data (5 pages) 

by M. H. Damon and F. J. Messina 
Time-division multiplexing of input signals 
overcomes need for 52 separate record- 
play-back heads. The 52 channels are 
sampled sequentially and information is 
recorded by two-track video recorder in 
pulse-amplitude form. 


Diode Matrix Shrinks Decimal Counter (3 


pages ) 
by R. W. Wolfe p 

By diffusing a junction over the entire area 
of a slice of silicon 1 inch in diameter and 
0.01 to 0.015 inch thick, up to 90 individu- 
al diodes can be machined. It then becomes 
possible to make a decimal counter in:a 
physically small package using few ex- 
ternal transistor circuits, Readout can 
either be glow counter tubes or incandes- 
cent lamps. 


Noise-Free Keying Circuit ( 

by A. Martens 
Use of photocell biasing permits transient- 
free switching of audio signals with rise 
and decay times of 100 ms for a 60-db 
change in signal level. Simple component 
variation permits changing rise and decay 
time as needed. 


Accurate Analog Computation With Pulse- 
Time Modulation (4 pages) 

by W. R. Seegmiller P 
Circuit for analog multiplication uses pulse- 


time techniques. Significant feature is use 
of a magnetic pulse-time modulator with 
feedback from a reference voltage on an 
auxiliary switch to obtain accurate voltage- 
to-time conversion. Multiplication is by a 
second switch using rectangular area 

time principle. 


Van de Graaff Proton Source Receives 110- 
Kilovolt Boosts 

by E. J. Rogers p 58 
Van de Graaff accelerator provides protrons 
to synchrotron intermittently, during which 
terminal capacitance discharge reduces ini- 
tial pepe energy. Modulation voltage 
coupled to high voltage terminal compen- 
sates this loss and also allows for possible 
future increases in beam intensity by its 
220-Kv capacity. 


Overload Protection Circuit Uses Low-Power 
Transistor (1 page) 

by C. Yarker 60 
Single transistor with diode for tempera- 
ture compensation ects excess current 
and reduces output voltage proportionately. 
Circuit operates when current exceeds pre- 
set minimum. Transistor is not in load line 
so low-power unit can be 


APRIL 6, 1962, ISSUE 


New Power Sources and Energy Converters 
(8 pages ) 

by D. Linden p 35 
Progress, characteristics, capabilities and 
future potential of a variety of portable 
sources of electrical power are reviewed. 
General categories covered include chemi- 
cal batteries, fuel cells, photovoltaic con- 
verters, al energy converters and nu- 
clear energy systems. 


Simple Test Sets Measure Tunnel-Diode 


large scale test- 
ing of tunnel diodes for which it would 
be impracticable to trace individual static 
characteristic curves. 


Telemetering Impact Data from the Foot- 
ball Field (2 pages) 

by J. S. Aagaard and J. L. DuBois 46 
Miniature telemetry transmitter in he 
of football player transmits shock data 
sensed by accelerometer and thus experi- 
enced by player. Construction of trans- 
mitter that must withstand unusual en- 
vironment is described. Receiver for f-m/ 
f-m system is on sidelines, where data is 
recorded for subsequent analysis. 


Using A —— (oor As An Elec- 
trometer Input pages 

by V. J. Caldecourt 48 
Vibrating capacitor is used i of 

chopper to convert electrometer signal to 
a-c for amplification. Design of capacitor 
is descri as as measures i 
in circuit to prevent loss of information. 

SS Voltage Dividers (2 
pages 

by C. L. Conner 
Technique is given for designing eh Aro 
dividers that are independent of frequency. 

ELECTRONICS BUYERS’ GUIDE — JULY 25, 1962 





Design equations for RLC Hel and 
series circuits are included with their deri- 
vations. To simplify ca tions, general- 
ized voltage divider is included for use 


with table of parameter ratios. 


APRIL 13, 1962, ISSUE 


What Designers Should Know About Mag- 
netostrictive Delay Lines (5 pciges ) 

by A. Rothbart and A. J. Brown p 55 
Improved performance and reliability of 
magnetostrictive delay lines permits their 
use in a variety of equipment. Article sur- 
veys performance and design character- 
istics of some commercially available longi- 
tudinal and_ torsional magnetostrictive 
delay lines, describing materials and con- 
struction and how they relate to operating 
characteristics. 


Microminiature Crystal Oscillator Using 
he ae 4 Modules (2 pages) 
y 
Application of wafer-type saaeientidie to 
esign of miniature crystal oscillator indi- 
cates that good stability can be achieved 
by controlling operating temperature. This 
is accomplished by mounting temperature- 
sensing elements within the module and 
by careful thermal design throughout. Test 
results of oscillator for single-sideband 
equipment are included. 


Tunnel-Diode Gate Has Subnanosecond Rise 
Time (3 pages) 

by F. W. Kantor p 
Biased tunnel diode can be made to switch 
between two stable states in which the 
small s.gnal impedances can be made sig- 
nificantly different. This operating idedte 
can be used in gate circuits that have ad- 
vantages for nuclear instrumentation or in 
a memory with extremely fast readout. It 
could make possible computers with clock 
rates exceeding 500 Mc. 


Analog Technique Derives Correlation Func- 
tions (3 pages ) 

by N. D. Diamantides 
Correlation functions can often provide a 
convenient and accurate means of obtain- 
ing spectral data. A correlator can be built 
around a aera purpose analog computer 
that provides sufficient accuracy and 
using an electronic storage tube as a mem- 
ory unit. Technique has ro eral advantages 
over most s rum analyzers but de: es 
on amplitude resolution of storage tu 


Transistor Amplifier With Adjustable Imped- 
ance and Gain ( 2 pages ) 

by J. J. Tiemann p 68 
Low-cost compact r-c coupled transistor 
amplifier for audio frequencies is described. 
It has two stages of amplification while a 
third transistor connected as a d-c ampli- 
fier provides temperature compensation. A 
euekienion of positive and negative feed- 
back are balanced to obtain desired input 
impedance. 


Low-Cost Pulse Generator (1 page ) 

by R. D. Ryan 
Relaxation oscillator that forms part of a 
stimulator for neurophysiological research 
uses a neon tube and a transistor. Simple 
circuit can operate over a range of 0.05 to 
7,000 cps, and average supply current is 
less than 1 ma. 
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nas sce a ye? ge of dieken ap- 
proaches. Antennas bevy A requency ranges 
of 40:1 are included, and a useful list of 
references is provided. 


Gaseous Breakdown in uayetont Micro- 
wave Components (3 pages) 
by R. M. White and R. H. Stone p 45 
Causes of gaseous breakdown in micro- 
wave cu oneeeaee are discussed, including 
harmonic frequency power, heating of di- 
electric, dust and metal filin 
guide system and com t design. If 
careful attention is paid to such details, 
system operating characteristics are almost 
identical to those theoretically predicted. 


gs in wave- 


“Ta Tester for Tunnel Diodes 


es ) 
fe iE E. Gersback and I. Lieber p 48 
Easily operated comparator provides go 
no-go testing of switching speed of pro- 
duction quantities of tunnel diodes. If 
switching time exceeds that of a reference 
tunnel diode known to have maximum per- 
missable switching time, indicator lamp 
lights. Basis for choosing component values 

is included. 


Ignitron-Pulsed Electric Fence Guides Mi- 
grating Salmon (3 pages) 

by C. D. Volz 
Water around construction projects for 
dams and hydroelectric power stations is 
often diverted through bypass tunnels. 
However, flow velocity is too great for mi- 
grating salmon to swim against. Ignitrons 
provide d-c pulsés to underwater fences to 
steer fish into traps so they can be carried 
upstream and then released. 


Measurement Units Used With Lasers (2 
pages ) 

by B. F. epee p 
Nomograph enables quick determination 
of the relationships between the measure- 
ment units commonly used to describe 
the characteristics of lasers as well as other 
optical and infrared devices. Chart also 


ponte a rapid estimation of spectral line 
bandwidth. 
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Narrow-Band Tv Uses Pseudo-Random Scan 


ent in conventional tv scanning in chesed- 
circuit system having a 2.667-second frame 

period. Live or motion pictures can 
transmitted over telephone lines and other 
communications facilities by 10-Ke band- 
width system or recorded at 30 ips on a 
dual-channel audio recorder. 


po a pS aR Rare Cells (6 


es ) 
by N- N. F. Izzo and W, Coles 
meng system is described for en 
ing and counting a particular type o 
cell semiautomatically in the blood of 
people who have been exposed to radia- 


tion. Television ereption 
vies video ara 
converted to a ie aes 
logic pao are ry to in —_ 
ence and quantity of particular cells, whic 
requires hours to determine manually. 


ery Rectifiers for Fast Power Switch- 

ing (4 

by J. E. p 58 
Two high-speed switching circuits are de- 
scribed using silicon controlled rectifiers to 
control d-c and a-c power. In the d-c cir- 
cuit, load power is switched through a 
— transistor, and in the a-c circuit, 


wer is switched throu h two silicon 
rectifiers. ? 


Calibrating Frequency Standards With VLF 


Transmissions (4 pages) 
by J. D. Echols p 

ee is described for using vif trans- 
vide extremely accurate fre- 

preven “ time measurements. System 

has stability of plus or minus 1 microsec- 

ond and can attain accuracies of several 

parts in 10'! with about 30-db change in 

signal level. 


Designing A DC to 100-Mc Deflection Amp- 


Expense and complexity of using distribu- 
tion techniques to design wide-band deflec- 
tion amplifiers can be avoided using a re- 
cently developed pentode with a double 
tetrode. Article describes design of such 
an amplifier with bandwidth exceeding 
100 Mc 


MAY 4, 1962, ISSUE 


Data Addressed erm System Using Thin- 
Film Cryotron (6 e3) 

by V. L. ekiepand th Mirai: .p3l 
Proposed cryogenic memory can ‘be ad- 
dressed by its content rather than location 
within the memory. Any filled location is 
addressed by any or all of its contents, 
eliminating the need for an address regis- 
ter or a selection matrix. Experimental 
model has 81 thin-film cryotrons and can 
store three 3-bit words, 


er eo for Analog Com- 
puters (1 page 

by J. Ash and Y. Fokkinga p 37 
One variable input controls the duration 
of a pulse that is used to switch on a diode 
bridge switch. During the on time, the 
switch samples the second variable input. 
The pulse-duration pulse-amplitude prod- 
he rovides a voltage p rtional to the 

uct of two input variables 


Measuring Temperature With Diodes and 
Transistors (3 pages) 
by L. E. Barton 
The variations . preset and diode = 
acteristics, usua as undesirable 
and compensated, are sed coos used for measuring 
temperature. bias 
change to aan hee nr collector cur- 
rent is linearly related to temperature over 
a wide range in germanium transistors. 
Diode temperature-measuring circuits are 
also included, and although they are sim- 
pler they are not as sensitive. 
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Reference Supply Delivers Half-Volt Incre- 
ments (3 pages) 

by M. Beebe and J. Miller 
Stable reference voltage source using zener 
diodes provides outputs from 0 to 63.5 
volts in half-volt increments. Relays oper- 
ate in binary fashion to provide the vari- 
able output and relays also permit positive 
or iy ig output. R tion is 0.05 per- 
cent for a 5 percent c ee in input volt- 
age and peak-to-peak ripple and noise are 
less than 40 mv. 


Simple Low-Voltage Alarm (2 pages) 

by C. J. Kieffer p 
Low-voltage alarm is for telephone and 

wer utility installations. Simple circuit 

has three parallel branches: zener diode 
reference circuit, resistor voltage divider 
and transistor differential amplifier with a 
rae in one branch. Alarm threshold is 0.2 
volts. 


Design Charts for Microwave Antennas (3 
pages ) 

by G. J. Monser 
Nomographs are presented for use in mak- 
ing estimates of required installation space 
for two commonly used types of microwave 
antennas. Charts relate such electrical char- 
acteristics as gain and beamwidth to physi- 
cal dimensions for both rectangular horn 
and parabolic antennas. 
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Modern Electronic Components (24 pages 


) 

by M. F. Tomaino p 51 
Special report examines components as 
they are now applied ranging from indi- 
vidual circuit elements to functional blocks 
and proceeds to explore future trends. Dis- 


cussions are included on future planning 
by component makers, the role of de- 
signers in modern systems and problems 
associated with functional blocks. Evalu- 
ations are provided of integrated circuits, 
silicon blocks, high-density packaging and 
reliability. Detailed descriptions are in- 
cluded on developments in capacitors, re- 
sistors, inductors, thin films and vacuum 
deposition techniques. 


Nonlinear Effects in Quantized Microwave 
Systems (3 pages ) 

by J. R. Fontana, R. H. Pantell and R. G. 
Smith p 79 
Quantized systems can be applied to non- 
linear quantum devices, such as parametric 
amplifiers and mixers, to obtain advantages 
over competing nonlinear devices. is 
concept is demonstrated in experiments in 
the generation of microwave harmonics 
—s the transition in an ammonia mole- 
cule. 


Microwave Applications of the Silver-Bonded 


Diode (2 pages) 


by S. Kita 


Characteristics of silver-bonded diode 
make it suitable for use in parametric am- 

lifiers. The tip of a silver whisker is 

rought into contact with an n-type ger- 
manium wafer and the junction is formed 
by passing capacitor discharge current 
through it. Diode has cutoff frequency 
exceeding 130 Gc at —5 v bias, rectifying 
ratio greater than 10° and juction capaci- 
tance of O.3 pF at zero bias. 


Time Compression With A Solid-State Ana- 


log Memory (5 pages) 


by J. W. Gratian 


Pp 

Real-time spectrum analysis for automatic 
speech recognition is accomplished through 
time compression in which signals are 
stored in analog form. This approach limits 
size of the memory required and elimi- 
nates analog-to-digital conversion. Mutli- 
aperture ferrite cores are presently being 
used but other storage methods are being 
explored. 


Instantaneous Measurement of Tape Flutter 


(2 pages) 


by A. Schulback 


Technique is described for use in design- 
ing tape-recording equipment that permits 
measurement of peak-to-peak variations in 
tape speed during playback, Speed and 
variations in speed are determined by 
measuring transit tine for a recorded pulse 
to be played back on each of two specially 
constructed heads. Separate ve sa s of 
record-system and playback-system flutter 
are obtained. 


MAY 18, 1962, ISSUE 


Epitaxial Growth and Devices (5 pages) 
by R. M. Warner p49 


Solid semiconductor crystal grown from 
vapor phase by deposition on substrate 
enables close control of thickness and resis- 
tivity for making devices such as epitaxial 
mesa transistors, field-effect transistors and 
integrated circuits, Article outlines process 
and describes improvements that can be 
made in existing devices as well as future 
possibilities. 


How to Specify Magnetostrictive Delay Lines 
pages 
by A. Rothbart and A. J. Brown 


Criteria are given for specifying magneto- 
strictive delay lines for digital applications. 
Characteristics considered include time 
delay, resolution, output pulse duration, 
delay change with temperature, amplitude 
change with temperature, signal-to-noise 
ratio, input and output coil inductance, 
output amplitude and output termination. 


Design Technique for Lumped-Circuit Hy- 
brid Ri 

by R. M. 
Article describes how lumped-circuit hy- 
brids can be used for parametric amplifiers, 
balanced mixers, phase comparators, auto- 
matic frequency control circuits and null 
detectors. Frequencies must be below 100 
Mc and average power levels above 10 
watts require minimizing dissipation losses 
and heat sinking. 


Analog-to-Digital Converter Uses Transflux- 


" p 62 
Each of three analog inputs to be con- 
verted to 6-bit binary Gray code is sam- 
pled at 15 Ke by multiplexer. 
rectified multiplexer output is stretc 
and converted to a current pulse that sets 
a transfluxor having a particular bias level. 
Sense winding outputs are amplified and 
set a shift register. 


> 
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New Approaches to Millimeter Wavelength 
Devices (8 pages) 

by W. W. Teich 
Many design approaches are under investi- 
gation for the development of tubes that 
generate and amplify at millimeter and 
submillimeter wavelengths. Article surveys 
some of the more promising techniques, 
including a tube structure that has gene- 
rated a few milliwatts of power at 420 Gc. 


Drift Control Allows Expansion Scales for 
SWR Meter (3 pages) 

by D. L. Howard 
Analysis of factors ing 
bility lead to a technique for drift com- 
pensation using noncritical circuit elements. 
It permits a stable current to be developed 
for offsetting the meter pointer for an ac- 
curate expansion-seale characteristic. 


Transistor Pairs Improve Emitter-Follower 
Performance (2 pages) 

by T. K. Hemingway and J. Willis p 48 
Several designs of compounded emitter-fol- 
lower circuits are presented. These circuits 
have higher input impedance and lower 
output impedance and provided more gain 
than conventional emitter follower circuits. 


F-M Sequential Signals Kill Multicolored 
Ghosts (3 pages ) 

by P. Cassagne and M. Sauvanet 
Experimental color television system pro- 
posed by French authors is simplified 
the use of an f-m subcarrier for chromi- 
nance signals. Performance is improved 
since f-m interaction with a-m luminance 
signal is reduced, distortion of chromi- 
nance signals is reduced. System also sim- 
plifies alignment and repair problems. 


Vibration Measurements With Peak-Reading 
Circuit (3 pages) Transistor Pulse Amplifiers Detect Rail 

by H. A. Harriman and W. M. Trenholm p 57 Faults (2 pages) 
Transistorized version of vibration-measur- by H. W. Keevil 


High-Reliability Scanners for Stellar Naviga- 
tion (4 pages) p 53 


by J. S. Zuckerbraun p 82 
Analyses of two scanning devices are pre- 
sented. They are to be used on NASA’s 
Orbiting Astronomical Observatory but 
were originally developed for tracking stars 
in daylight from shipboard or aircraft. A 
vibrating-reed scanner will be used for 


coarse guidance and a tuning-fork scanner . 


for fine guidance. 
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ing circuit is used in protection system of 
large turbine. Velocity-type vibration de- 
tectors are switched to circuit input every 
5 seconds. Input amplifier has low-fre- 
quency boost to compensate detector char- 
acteristics. Voltage proportional to only 
displacement and not frequency is ob- 
tained by integration using capacitive feed- 
back around high-gain amplifier. 


Replacing rail detector cars with vehicles 
that operate either on railroad tracks or 
highways required miniaturization of rail 
flaw detecting equipment. Two transistor 
amplifiers are ibed. One circuit is 
used to amplify pulses induced in magnetic 
pickups by rail flaws, while the other cir- 
cuit amplifies very low frequencies pro- 


duced by longitudinal defects. 
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Fiber Optics for Electronic Engineers (6 


pages ) 
by G. Novotny p 37 

Survey article presents basic principles of 
transmitting light through thin transparent 
fibers. Existing and sg applications are 
described, including xible probes for 
medical and other toplenions cathode- 
ray tube, vidicon and image orthicon face- 
plates, optical potentiometers, microwave 
research and lasers. Economic and other 
factors related: to fiber optics applications 
are also discussed. 


Extending Tunnel Diode Cparating Fre- 
quency (3 pages ) 

by ahi nigy to C. Bios a 

rating frequency of ordin 

diodes can be extended to as vay ta as 100 
Ge by using a special microwave mount 
that absorbs diode junction capacitance 
into the distributed capacitance of the 
mount. The tunnel diode can thus operate 
at frequencies above its self-resonant fre- 
quency determined by its series inductance 
and junction capacitance. 


Voltage-Variable Bandwidth Filter (2 pages) 


by R. Hirsch 


p 46 

Bandwidth of two-tube filter having nomi- 
nal insertion loss of zero db can be varied 
continuously between 200 Kc and 15 Mc 
by either manual control or an age-derived 
voltage. In the operatin 2 — age 
voltage, bandwidth can 

tion of signal level so that the —.. can be 
pre to enhance signal-to-noise ratio by 
pone bandwidth when signal level is 


ere ce Uses Toroidal Core 


y . Geyger 

By “adding Proven yee 

harmonic ector windings to 

toroidal cores, the devices Tnction ws fel 
sensitive elements. The instrument 
scribed uses these devices with reitching 
transistors to provide a_battery-operat 
flux-gate magnetometer that features small 
size, — weight and low power require- 
ments 


Simple Transistor Q-Multiplier or Oscillator 
by J. Wo 
‘&. oodbury Pp 

techniques are presented for an ac- 

tive ive Caniaalien or oscillator network us- 

ing either a transistor or pentode. Practical 

design procedure is included with instruc- 

tions for compensating variations caused 

by changes in ambient temperature. 


JUNE 8, 1962, ISSUE 


Piloting Nuclear Submarines With Controls 
That Look Into the ee (5 pages) 

by A. G. Berbert and C. R. Kelley 

Analog techniques are used in a 

to provide an operator with information 
about the future condition of a variable 
under his control by extrapolating from 
present conditions into the future. Many 
possible applications are related to aircraft, 
ships, submarines or other dynamic sys- 
tems involving a measurable response that 
can be simulated. 
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Heart of lock-in amplifier is a dni dediane 
tive detector followed by a low-pass filter. 
Input <a to a microwave receiver that 
are at a level of 40 db below the input noise 
level can be recovered using the lock-in 
amplifier principle. The arrangement can 
also be used to provide a rapid high-pre- 
cision check of oscillators. 


Glass Disk Generates Any Low-Frequency 


Waveform (2 es 
by A. H i: Analed 


Waveform printed on a rotating disk is 
scanned by a light beam with the ¥ ar Bi 
directed onto a phototransistor. The output 
frequency is stabilized by driving the disk 
through a four- gear-box coupled to 
a servo-control split-fel field motor, which 
is in turn comealad a velocity feedback 
system. Frequency is continuously variable 
from 0.005 cps to 50 cps. 


Transient Generator Checks Missile Systems 
(3 pages) 

by R. C. Dyer p 46 
Design of an audio transient generator is 
presented that simulates the transients that 
typically occur in missile power systems. 
By injecting these simulated transients into 
a missile wiring em, it can be deter- 
mined: Vaatllet 2 a failure will occur. Tech- 
niques for generating the transients are 
discussed and the manner in which they 
are used in the system is described. 


Plate pee Nomograph for Damper 
by Hr A’ Wiktinee. and M.E. Foss... .p 50 
Two nomographs are presented that relate 
—-~ plate current to diode waveshape 
parameters. The nomogra)..s thus 
rs Kore what happens to the tube when it 
ing spikes or pulses rather than clean 
clout sinusoids. Manufacturers data is 
used in arriving at circuit conditions that 
permit safe operation. 


JUNE 15, 1962, ISSUE 


Latest Thin-Film Techniques (3 pages) 
by E. E. Eberhard p 37 
Development of a thin-film design ng 
complex electronic staircase generator is 
described, oe pe how the original cir- 
cuit was modified and packaged using thin 
film techniques. The 64- -step voltage stair- 
case generator consists of nine submodules 
with an astable multivibrator as a basic 
clock. Flexible printed circuit board was 
used as base of the assembly to which the 

modules are connected. 


New Idea in Counting: Incrementally Mag- 
netized Cores ( 4 pages) 

by I. D. Freeman p 
The core of a counter accepts incremental 
increases in flux until it reaches saturation. 
On reaching saturation, blocking-oscillator 
action initiates reset and the core is ready 
for the next group of pulses. A counter can 
distinguish up to 16 pulses and requires 
drive pulses of fixed volt-second area. 
Counters can be cascaded. Stages act as 
memories with output from each stage a 
constant volt-second-area pulse 


Probes for Plasma Research With Wideband 
Integrators (2 pages) 

by S. Berglund and S. Westerlund 
The integrator is included in ° 
circuit of a re amplifier, which, 
at a voltage gain of three, has a bandwidth 
of 18 Mc without overshoot. Compensated 
R-C circuit has less than 2-percent over- 
shoot at the 20-Mc 3-db down point. 


= Power Microwave Source Uses Parallel 
Klystrons and Flywheel (4 pages) 
ve L. - Shergalis 
a age woney oe generator at Poly- 
ic Institute of Brooklyn Graduate 
Gaede provides up to 100 Megawatts of 
power at C band (5 to 5.8 Gc). This ay 
power is achieved through the design of 
a that enable parallel 1 operation of 
S'S processing of the kly- 
pen and of a modified ring reso- 
am or microwave flywheel to enhance 
poe output of thé klystron power 


pet 
New Way to Measure Diode Recovery (3 
es 


depending on the test circuits used 
conditions under which the meas- 
urements are made, The article describes 
several techniques for’ obtaining forward 
and reverse diode recovery times that are 
meaningful and usable in practice. 


Novel Differential Amplifier Stabilizes Multi- 
vieane (2 pages) 


by J.D : 

Temperature stabilization is “haidasl te 

a differential amplifier instead See a 
pra | transistor when comparing the volt- 
age of timing capacitors to a reference 
voltage. Temperature coefficient of 
+ 0.0015 percent per degree C can be ob- 
tained if variations in timing capacitors are 
compensated. 


JUNE 22, 1962, ISSUE 


New Phototransistor Tachometers Measure 
Missile Spin (3 pages ) 

wg oe F. Miller, Jr 

elements of tachometers are a fae 

com a light interrupter or reflector and 
a phototransistor pickup. They operate over 
a greater frequency range than other types 
of tachometers and provide greater — 
strength at lower rotational velocities. In 
one , a perforated wheel rotates at the 
speed cf a missile g tests 
in a wind tunnel and interrupts a S hight 
beam to a phototransistor. 


Unique Feed System Improves Space Anten- 


Pp 
A description is presented of a simple 
beamshaping dinded that modifies a Casse- 
antenna system. It has been 
ted experimentally that the 
makes possible a reduction in 
lower by sos speaiieas ibang faves 50 
ously increases aperture i m 
percent for an unmodified system to 60 
percent. 
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Stable F mcy Synthesizer Replaces 
Single-Sideband Converter (3 pages) 
by J. E. MacDowell 


JUNE 29, 1962, ISSUE Use Transmission Lines to Simplify UHF 


Tuning (2 pages ) 


Frequency synthesizer consisting of a fre- 
quency standard and a frequency con- 
troller was designed for a single-sideband 
receiver that has an overall stability of 1 
part in 108, Synthesizer provides .1-Ke in- 
crements over a frequency range of 2 to 30 
Mc to replace the first conversion oscillator 
in the ble-conversion receiver. Fixed 
frequency for second conversion is also 
derived from standard source. 


Sending Weather Radar Displays Over Tele- 
typewriter Circuits (2 pages ) 

by W. Fischer and H. Hironka 

Memoscope is used to store a complete 
azimuth scan of a weather radar presenta- 
tion while a Kipkow scanning drum is used 
to convert it into digital form. Digital data 
is punched in paper tape for later com- 
puter analysis and for teletypewriter trans- 
mission. 


Pp 
Special report makes comprehensive sur- 
vey of the state of the art, progress and 
possibilities in the field of information re- 
trieval with emphasis on the role of elec- 
tronics in the recovery of documented in- 
formation. Elements and concepts of in- 
formation retrieval are discussed, and 
general approaches to design of retrieval 
systems are evaluated. The advantages and 
limitations of presently used storage and 
retrieval equipment is ecuaidered, and 
future needs and possibilities in the field 
are projected. 


Unijunction Transistor Multiplies Mono- 


stable’s Pulsewidth (3 pages) 


41 $. 
v7; Information Storage and Retrieval (24 by S. Tulgan p80 


The advantages and disadvantages of 
shorted-cavity type tuning and of capaci- 
tance-tuned transmission lines are dis- 
cussed. Design equations are presented for 
designing a capacitance-tuned transmis- 
sion line for operation over a frequency 
range from 225 to 400 Mc. 


‘ Novel Anti-Coincident Circuit Detects Pulse 


. R. ‘ ...p 82 
Circuit designed for statistical investiga- 
tions establishes the correlation between 
two trains of events represented by pulses 
of random length and spacing in two sep- 
arate channels. This application required 
the circuit to count the pulses occurring in 
one channel that did not in any way over- 
lap those occurring in the other channel. 


by M. P. Humblet 
Technique is described that increases the 
time delay of a monostable multivibrator 
by two orders of magnitude. The increase 
is achieved be: the addition ofa unijunction 

we i transistor to the circuit. However, approxi- ; , c 

le ‘orem fae rhage fabs i re ania el the same component values are re- -_ of wh Ieee 
transistors well beyond the frequencies tained for the timing capacitor and resi$tor y a ae Is presented. The system 
rated by their manufacturers. Performance to increase the delay from 9 milliseconds m as use of a combination of sequential 
that can be realized in a variety of transis- to 1 second. mo ae eA ie yay om we Neg 
tor types is given, and operation of experi- pveeent cd The overall —_ tae d dS 
mental transistor amplifier circuits using Sei ee andar A sagen es ~~ - 
the method are included. One of many Ny ee ee 
possible applications is in uhf television. 





Ferroelectric - Electrolumi t Panels: 
Will They Bring Flat-Display TV? (4 


pages ) 
by B. Binggeli and E. Fatuzzo p 67 





Pushing Transistors Above Their Frequency 
Limits With Smaller Parametric Conver- 
sion Operation (3 pages ) 


New Magnetic Operational Amplifier Im- 
proves Half-Square Multiplier (4 pages) 
by T. Miura and C. Hirano 76 


New Keyer Simplifies Pulse-Code Telemetry 


Simulated Back-Scatter Pulses Check Iono- 


spheric Sounder Displays (1 page) 

by K. Perry p 
Unusual circuits are used in simulator to 
duplicate the long and short pulse returns 
that are picked up by the receiver of an 
ionospheric sounding system. This capa- 
bility has made the simulator a useful tool 
in the designing of ionospheric sounders. 


Design of « magnetic operational amplifier 
for analog computation is ‘iebundited and 
the transfer function is derived. Character- 
istics of the amplifier are discussed in- 
cluding comparisons with vacuum-tube 
types. Finally, an experimental function 
generator and an experimental multiplier 
using the amplifier are described. 


by 


(3 pages) 
R. C. 


Coherent frequency-shift keying system of 
telemeter amen subcarrier provides the 
reference clock frequency. Using this 
method enables the receiver to maintain 
synchronism with the transmitted informa- 
tion in spite of slight frequency shifting of 
the clock signal. 
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